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5.4 SAMPLE CALCULATIONS 



CALCULATION WORKSHEET Order No. ISII~ to1-91) PAGE 1 1 ..- QF 
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APPROVED BY DATE 
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CALCULATION WORKSHEET Ordw No. 16116tO1-011 PAGE 3 Qd 

CLIENT JOB NUMBER 

ms ti%hzw POM ; alI3 4513°md 
SUBJECT 

HawlLATldhs. dv lv6mv~ pY5=f : 1MM Au7 Rw &%fiku~ 

BASED ON DRAWING NUMBER 

&b’tl~, ti ft.. id 
CHECKED BY APPROVED BY 

_ Bkle - &y 

DATE 

- 



_ CALCULATION WORKSHEET Ofdw No. w11~~0+~1) 

CLIENT JOB NUMBER 

4 ctlE@i %Mr _ !lll2 &I3 -62aD 
SUBJECT 

h+J~lr~fl~Aa' .W fI&mV& DuY?- s I'#ti 4UD f&K t%M4kd 
B SEDON 

b 

DRAWING NUMBER 

Wm. M. )rl l , 

BY APPROVED BY 

/ 
1 
I 
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I 



CALCULATION WORKSHEET OrdwNalSllo(ol-Sl) I PAGE OF 2 --- 

JOB NUMBER 

SUBJECT 



CALCULATION WORKSHEET 0rd.f No. 19116 t6l-W PAGE L QFx 
-~- 

CLIENT JOB NUMBER 

MCAS cww polW;W3 423 em 
SUBJECT 

al hhot vm4 4w @m 4 mw k?hwzd- 

BASED ON bRAWiNG NUMBER 

ysEi!R. umwR 1489 i- aw?w w4r- 
APPROVED BY DATE ti/aJc _ 

9/1&L - 
&I& a Ca@bpns t 
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, CALCULATION WORKSHEET otaw~a 1mwwe11 PAGE 1 OF 2 

CLIENT 

p&s CHW RN- ,003 
JOB NUMBER 

91 IRIFM * 

1 DATE 



CALCULATION WORKSHEET Ord~No.19116(01-61) PAGE 2-0, z -- p 

. . 

‘JJ 

6.8 b 6 - 7 mg /Lg.&y 



/ 4 

CALCULATION WORKSHEET -NO. 19116C141) PAGE -L OF z -- 



CALCULATION WORKSHEET orda No. 1911snn-91, s 
“E.X--_A - OF a 

= 2.24 Z-6 mg/Uq+j 
I 



/ / 

CALCULATION WORKSHEET Odor No. 1m1a(o1a1 PAGE I OF A -- 

JOB NUMBER 

m3-02m 

BASED ON 

iB%A , v&mm% I%9 
CHECKED BY APPROVEDBY DATE 

06 --c&-?5 





CALCULATION WORKSHEET orb~lo. lOllSN)14l~ 

CLIENT JOB NUMBER 

~003 rm5 l?clEie%/ mfr 45/3 -6ao 



CALCULATION WORKSHEET Order No. 19116 (01-W) PAGE a _9F .!i’ 

CHECKED BY APPROVED BY DATE 

06-2+5fi5- 



, / 

CALCULATION WORKSHEET ordn ~a. 19116 (0191) PAGE 3 OF g -- 

CLIENT JOB NUMBER 

ma Inma l?mw BIN 45/3d=Loo 
SBJCT , . 
/h&&M & l/d2ah'b //I &w&&b wp, ,9hDm-&jj iFsI 

BASED ON DRAWING NUMBER 

APPROVED BY DATE 

06 -2q-~- 



CALCULATION WORKSHEET Order No. 19116 ~OI-W PAGE 4 OF 

DRAWING NUMBER 



CALCULATION WORKSHEET 0rd.r~~. 19116 to1-911 PAGE 5’ OF c 

CLIENT JOB NUMBER 

+223--iQLv 

Ir;r, 
DRAWING NUMBER 3 3 

APPROVED BY DATE 

&s -dJ%+ 

I 



CALCULATION WORKSHEET m No. 19116(0191) PAGE___-- - I OF 2 



CALCULATION WORKSHEET Ordmr NO. 16116(01911 2 OF 2 PA@- -~ - 
----- 

DRAWING NUMBER 



CALCULATION WORKSHEET Orhr No. 16116(01-61) PAGE I QLE 
_-__---- 

CLIENT JOB NUMBER 

4St3 -62PD 
SUBJECT I - a- 

INCI OEW 
DRAWING NUMBER 

APPROVED BY 



CALCULATION WORKSHEET ordr~o. 16316(Ol-o1) PAGE 2 OF 2 .-- 
____~ 

CLIENT JOB NUMBER 

MC& Ctt@& pblq .m3 @hm9 
SUBJECT 

JNClw. M6m@d bf StiRw bWl#k: ql% i ta- ~~q-~!Dhs 

BASED ON DRAWING NUMBER 

CHECKED BY ’ APPROVED BY 

- 



- CALCULATION WORKSHEET onw~o. 1~116to1-90 1 WiE- _ - OF 2 

CLIENT JOB NUMBER 

4!Y3-OWJ 
SUBJECT / 

lN&@POM o=k F.iw .’ l7m / 

BASED ON DRAWING NUMBER 

flJ#i# . AwmM~ /Pi37 
CHECKED BY APPROVED BY DATE 

q.h/% _ 



CALCULATION WORKSHEET 0~~0.1~11~~01-~1~ PAGE & OF a& .- ~____--- 

cmR)/ IBM. &3 
JOB NUMBER 

&3’d2dd 

Bzii$, D!ME /489 
DRAWING NUMBER 

I CHECKED BY APPROVED BY DATE 
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BY CHECKED BY APPROVED BY 



CALCULATION WORKSHEET on*rllo. ~nmm-ev PAGE 
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/v&q5 A&&y p”“r; m3 I e= +a 
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BY CHECKED BY APPROVED BY DATE 

($3 y-p/ lli; 
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5.5 RISK SPREADSHEETS 



- 
IISK ASSESSMENT SPREADSHEET - EXPOSLRES TIROUGH NOUSEHOLD USE OF GROUNDWATW 

ilTE NAME: UNIT 7 - 0~3. MCAS ctimflY POINT 

OCATION NORTH CNIOUNA 

IATE 06/W/96 

,AZARD ,ND,cES AND ,NcREMENTALcANcW RISKS ARE CALCULATEDBY ON THEFOLLOWlMj SPREADSHEETS THREE EXPOSURE ROUTES lYIE CONSlOWED 
NGESTlON OF GROUNDWATW, ,NHALAT,ON OF VOLATILES DURING SHOWERINGBATHING. AND DWMAL CONTACT WHILE SHOWERINGBATHING 

iSSUMPTlONS ARE OUTLINED BELOW 

iXPOS”RE SCENARIO ADULT RESIDENT (RMQ 

!EFmENCES EPA DECEMBER ,989 

FOSTW AND CHIOSTOWSKI. 1987 __.- 

UGESTION Io( = (CxRxEFxEU,/(EWxAT) INHALATION IEX = (Sx R x B x ED)/(SW x AT xRa x ,ES)x(Dr + EXP,-Ra xD)/Ra - EXP(Ra x(Ds-Dl))fia) 

WHERE C = GROUNDWATER CONCENlRATlON (MG/lJ WHWE S = VOLATILE ORGANIC CHEMICAL GENWATION RATE (UG/CUBIC METm/MIM 

R = INGESTION RATE (LITERS/DAY, R = INHALATION RATE (LITmwtw 

EF = EXPOSURE FREQUENCY (DAYSNEAR) I% = SHOWER DURATION (MIN) 

ED = EXPOSU3E DURATION (YEARS) Ra = AIR EXCHANGE RATE (,,MIN) 

BW = BODY WEIGHT (KG) Dl= TOTAL DURATION IN SHOWW ROOM (MIE( 

AT = AVERAGING TIME (DAYS) BW q BODY WEIGHT (KG) 
SV = SHOWER ROOM AR YOCUME (m**3) 

LWMAL CONTACT DEX = (CIPC~AVIET~E~EO)/(BW~ATK~~~~~ R = IDEALGAS LAW CONSTANT (ATM-M”3/MOL/Kl 

WHERE 

EF = EXPOSVRE FREOUENCY (DAYSPIEAR) 

C = GROUNDWATW CONCENTRATION ,MG,U ED = D(POSURE DURATION (YEARS, 

PC = THE pmME*8lLlTY CONSTANl ff CHEMICAL (CM/w AT = AVERAGING TIME (DAYS) 

AV = THE SKINSLFIFACEAREA A”AllWLE FCR CONTACT (CM-21 

ET = EXPOSURE TIME (hRS/DAY) 
EF = EXPOSURE FREGUENCY (DAYSYEAR) 
ED = EXPOSURE DURATION (YEARS) 

BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

‘4PUT PARAMETERS 

I(GESTION ADULT EXPOSURE DmMAL CONTACT ADULT EXPOSURE 

A 2 CONVERSION AV l940-3 

EF 

CONVWSION 

350 FACT03 (NONCAR) = 2 74E-02 ET 02 

ED. 6 

FACTOR (NONCAR) = 5 JZE-02 
EF 350 

SW 70 CONVERSION ED 6 CONVWSION 

AT(NON) 2190 FACTCR (CARCIN) = 2 35E- 03 70 FACTOR (CARCINJ = 4 56E-03 

AT(CAR) 25550 i;( NON 2190 
AT (CAR). 25550 

‘4HALATION ADULT EXPOSURE 

R 10 d 1 

EW 70 (s 2 

Lk 12 r1 293 
D, 20 TD 316 
Ra 0 0063 Ml 0 982 
sv 12 M2 0 616 

ED 6 T 293 
R 0 000062 FR 10 
EF 350 AT 2190 (NONCAR) 25550 (CARCINJ 

-~~ 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE Cf GROUNDWATER (PAGE FWOI 
UNIT 7 - OU3, MCAS CHWRY POINT 

EXPOSURE SCENARID ADULTRESIDENT (RMQ 
CALCULATE DOSES 

GW CONC MOLECULAR HENRYS UW 
CHEMICAL WGR) WEIGHT CONSTANT 

!3snrene 0 031 76 11 5 55E-05 
cc- 1.2- Dichbroethene 

ton 6694 

0001 
tans-l,2- Dlchbroethene OW2 
Vhyl Chbrlde OOW 

Marganese 

P-Methykraphthdene 000967 

0 26 

Bb(Z-e~yhaxy)phthala$ 0 0249 
Pentachbropheml 0001 
4.4’- DOT 5.2E- 08 
Enjord,an I OWWI 
Antinofly 0 00745 
ArSe”lc 0 0198 
CadtlllUm 00046 
Baium 0 661 

COPPS 0 0625 

9694 4 

55 

06E-03 

9694 

647 0 

3 

OOE+oO 

WE-07 
62 5 6 

54 

67E-03 
$42 2 

936 0 

4 

WE+00 

99E-04 

390 54 3 OOE-07 
266 34 2 6OE-06 
354 49 3 69E-05 
409 95 1 OlE-W 
121 75 0 WE+W 

74 92 0 WEIOO 
11241 0 oatw 
137 33 0 OOE+W 

63 546 0 WE+00 

MASS TRANSFW 
COEFICIENT (I(A) 

1 69E co1 
, 67EtOl 
2 IZE-02 

2 13E+Ol 
9 74E+W 
I 06E-02 
1 16E-01 
125E+OO 
240E+OO 

0 WE+W 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 

Alumn”rn 444 29 96 0 OOE+OO 

0 OOE+OO 
0 WEtW 
0 WE+00 
0 OOE+OO 
0 WE+00 
0 OOE+OO 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 
OOOE+OO 

0 WE+00 
0 WE+00 

0 WE+00 
OWE+W 
0 WE+00 
0 OOE+OO 
0 OOE+W 
0 OOE+W 
0 OoE+OO 
0 WE+00 

0 WE+00 
0 OOE+OO 
0 OOE to0 
0 WE-SW 

DERMAL PWM 
CONSTANT 

2 fOE-02 
1 OOE-02 

1 WE-02 
7 JOE-03 
6 WE-02 

3 30E-02 
6 60E-01 
4 30E-01 

3 90E-07 
1 WE-03 
I WE-03 
1 OOE-03 
I OOE-03 
1 OOE-03 
1 OOE-03 
I DOE-03 

1 WE-03 

AH CONCENTRATlON 
(MG- MINRISHOWER) 

t 91E-03 
5 62E-05 
166E--07 

4 OlE-04 
3 53E-04 

115E-06 
5 16E-07 
2 79E-06 
1 WE-07 
0 wE+w 

0 WE+W 
OWEtOO 
OWE+W 
0 WE+00 
0 WE+00 
0 WE+W 

0 WE+W 
OWE+00 
OWE+W 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
000E+00 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 

0 OOE+Cd 
0 WE+00 
0 WE+w 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE a GROUNDWATER (PAGE THREE) 
NIT 7 - OU3. MCAS CHERRY POINT 
XPOSURE SCENARIO ADULT RESIDENT (AM4 
ALCULATE HAZPRD INDICES 

ANNUAL 
IHOESTION 

DOSE 

6 49E-04 
2 74E-05 
5 46E-05 

1 WE-04 
2 65E-04 
6 62E-04 
2 74E-05 

142E-07 
2.74E-07 
PME-W 
5 42E-04 
,26E-04 

1 ME-02 
171E-03 
2 44E-01 
7 <2E-03 
1 22E-01 

OWE+00 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+00 
0 WE+W 

0 WE+W 
0 WEtW 

0 WE+w 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WEtW 

0 WE+W 
0 WE+00 
OWE+W 

ANNUAL ANNUA, 

INHALATION 
DOSE 

INGESTION 
RID 

3 OOE- 04 
I OOE-02 
2 WE-02 
OWEtW 

4 WE-02 
2 WE-02 
3 WE-02 

5 WE-W 
6 WE-03 

4 WE-04 
3 WE-04 
5 WE-M 
7 WE-02 
4 WE-02 

3 WE-01 
2.40E-02 
1 OOE+OO 

DERMAL 
RID 

3 WE-04 
6 WE-03 
160E-02 

0 WE+W 
0 WE+W 
1 lOE-02 
150E-02 

4WE-64 
3 WE-03 
6 WE-05 
2 65E-W 
150E-05 
140E-02 

lNHAU\TION 

RID 

1 IOE-03 

0 WE+00 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 

0 WE+00 
0 WE+W 

0 WE+W 

HAZARD INDEX 
INOESTlON 

2 63E+W 
2 74E-03 
2 74E-03 

0 WE+00 
6 62E-03 
3 41E-02 
9 IJE-W 
2 65E-W 
4 57E-05 

5 iOE-Of 
1 BlE+W 
2 52E-01 
2 59E-01 

HA?ARD INDEX 
DERMAL 

1 15E-01 

6 64E-05 
6 64E-05 
0 WE+W 

0 WE+W 
3 S7E-03 

2 30E-03 
2 S7E-04 
691E-11 
4 95E-03 
3 6SE-03 
! 63E-02 

2 5lE-03 
1 38E-M 

7 66E-03 
3 WE-03 
I 16E-03 
0 WE+00 
0 WEtW 
0 WEtW 

0 WE+W 
0 WE+W 

OWE+00 
OWEtW 
0 WEtW 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+00 

0 WE+W 
0 WEtW 
0 WEtW 

OWE+W 

HAZARD INDEX 
INHALATION 

,54E-01 
OWE+00 

OOOE+W 
OWE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
OWE+W 
O.WE+W 
0 WE+W 

0 WE+W 
O.WE+W 

OWEtW 
0 WE+W 
0 WE+W 

OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 wrz+w 
0 WE+W 

0 WE+W 
0 WE+W 
0 OOE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 

DERMAL 

DOSE 
TOTAL 

HALARD INDEX 

4 26E-02 

6 12E-01 
2 S7E-01 

122E-01 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+00 

0 WE+W 
0 wlz+w 
0 WE+W 
0 WEtW 
0 WE+W 
O.WE+OO 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WEtW 

3 lOE+W 
281E-03 
26lE-03 
0 WEtW 
6 62E-03 

3 BlE-02 
3 22E-03 
5 62E-04 
4 57E-05 
5 15E-01 

1 BlE+w 
2 68E-01 

2 BlE-01 
4 29E-02 
6 20E-01 
3 WE-01 
1 23E-01 
0 WE+W 

0 WE+W 
OWEtW 

OWEtW 
0 WE+00 
OWE+W 

OWE+00 
OWE+00 
0 WE+W 
0 WEIW 
0 WEtW 
0 WE+W 
0 WEtW 
OWEtW 

OWE+00 
0 WEtW 

0 WE+W 
0 WE+W 
0 WEtW 

0 WE+W 
0 WEtW 0 WE+W 0 WE+W 0 WE+W 
o.wt+w 0 WE+W 0 WE+W OWE+W 

6.9SE+ 00 162E-01 1 .%E- 01 7 3OEtW 

HEMICAL 

enzsne 
s- ,.2- Dichbroethene 

anr-1.2- Dichbroslhenr 
nylChbri& 

346E-05 

5 32E-07 
1 ME-06 

2 33E-06 
3 55E-05 
4 37E-05 

3 45E-05 
, *SE-07 

207E-13 
3 S6E-07 
105E-06 

2 44E-07 
3 51E-05 
3 JPE-06 
4 73E-04 
136E-05 

2 SlE-W 
7 70E-06 

2 55E-00 
5 50E-05 
4 ME--05 
1 58E-07 

7 lOE-06 
3 BZE-09 
143E-06 

0 WE+W 
OWE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WEtW 

0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 

- ksthy,,q,hthabne 

tq2-~myhe~y)phrnaab 
en,achbrophe”,l 

,4’- DDT 
morlmsn I 

fltWIWly 
rsenlc 

admium 
a-Nrn 

DPPB 
3” 
,argmere 
lu~in”~ 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

2 36E-04 
0 WE+W 
OWE+00 
o WE+W 
0 WEtW 
0 OOE+W 
0 WE+W 
0 OOEtW 

0 WE+W 
0 WEtW 

0 OOE+W 
0 WE+00 
0 OOE+OO 
0 WE+00 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+00 

0 WE+W 
0 WE+00 

0 WE+00 
O.WE+OO 

0 WE+W 
0 WE+00 

0 WE+00 
0 WE+00 

OWE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+00 

0 WE+W 
OWEtW 

0 WE+W 
0 WE+00 
OWEtW 
0 WE+W 

0 WE+00 0 WE+W 0 WE+W 

OTAL HAZMRD INDEX 

0 WE+00 
OWE+00 

0 WE+W 
143E-W 

OWE+W 
0 OOE+W 
1 43E-05 
0 OOEIW 

240E-02 
6 OOE- 02 

4 60E-03 
200E-01 

- 



_-_____ -- -.-__--.-....-- 

F IISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
L JNIT 7 - OU3. MCAS CHWRV POINT 
t iXPOSURE SCENARIO’ ADULT RESIDENT (RMq 
C :ALCULATE INCREMENTAL CANCER RlSK 

LFETIME AVG LFETIME AVG LlFETlME AVG CSF CSF CSF 
( INGESTION DOSE DWMAL DOSE INHALATION DOSE INGESTION DFRMAL INHALATION 

t! 7 26E-05 2 Q7E-06 2 24E-05 2 90E-02 2 QOE-02 2 QOE-02 
c s- ,.2- Dichbrosthene 2 35E-06 4 56E-06 66OE- 07 0 OOE+OO 0 OOE+W 0 OOE+W 
t am-,,2- Dlchbroethene 4 7OE-06 Q l,E-00 2 lQE-09 0 OOE+OO 0 OOE+OO 0 WE+W 
\r 3,yl Chbride 14,E-05 2 WE-07 4 IlE-06 , QOE+W 

‘-tielhyhiphthdene 
2 36E+OO 3 WE-O, 

2 2 27E-05 3 WE-06 4 15E-06 0 WE+W 0 OOE+OO 0 WE+00 
E lls(Z- ethyhexy)phthala(s 5 65E-05 3 74E-06 136E-06 , 40E-02 2 55E-02 0 WE+W 
P ‘sntachbropheml 2 35E-w 2 WE-06 6 OBE-09 120E-0, 6 WE-02 0 WE+00 
4 .4’- DOT 122E-06 102E-06 3 27E- IO 340E-01 4 25E-01 3 40E-01 
E 2 35E-06 ,76E-14 123E-09 0 OOE+W 0 OOE+OO 0 WE+00 
A 1 75E-05 3 3QE-06 0 OOE+W OWE+W 0 OOE+OO 0 WE+00 
P 4 65E-05 9 02E-06 OWE+00 150E+W 1.6OE+OO 1 S,E+O, 
C 1 OBE-05 2 ,OE-06 0 WE+00 0 WE+00 OWECW 6 30E+W 
E 1 55E-03 301E-06 OWE+W OWEtw 0 WE+W 0 WE+00 
c 147E-04 2 65E-07 0 OOE+W 0 OOE+OO 0 OOEtOO 0 WE+00 
t 2 OQE-02 4 05E-05 0 WE+00 0 WE+00 0 OOE+W 0 WE+00 
k 6 l,E-04 1 iBE- OWEtW 0 WE+00 0 DOE+00 0 WE+W 
A 104E-02 2 OZE-05 0 OOE+W 

0 OoE+OQ 0 WE+W 0 OOEtW 
0 WE+00 OWEtOO 0 WE+00 
0 OQE+W OWE+00 0 WE+W 
0 OOEtOO OWEtOO 0 WE+W 
0 WE+00 ow!E+w 0 WE+W 
0 WE+W OWE+00 0 WE+W 
0 WE+W 0 WE+W 0 WE+00 
0 OOE+OO 0 WEtW 0 OOE+OO 
0 OOE+W 0 WE+W 0 OOE+OO 

0 0 ooE+oo OWE+W 0 OOE +OO 
0 WE+W OWE+W 0 OOE+OO 
OWEtOO 0 WE+W 0 OOE+OO 
0 OOE+W 0 WE+00 0 OOE+W 
0 WE+W 0 WE+00 0 OOEtOO 
0 WE+W 0 WE+W 0 WE+00 
OWE+W 0 WEIW 0 OOE+OO 
0 WE+00 0 wE+w 0 WE+00 
0 WE+00 0 WE+W 0 WE+W 
0 WE+00 OWEtOO 0 OOE+OO 
0 WE+00 0 WE+W 0 OOE+W 
0 WEtW 0 WE+W 0 OOE+W 

CANCER RtSK CANCER AISK 
INGESTION DERMAL 

CANCER RISK 
INHALATION 

TOTAL 
CANCER RISK 

2 ,,E-06 

0 WE+W 
0 WE+W 
2 66E-05 
0 WE+W 
6 ,QE-07 

2 62E-07 
4 ,5E-OS 

0 WE+W 
0 wli+w 
6 97E-05 
0 WE+00 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
OWEtOO 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 

0 wE+w 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+00 

6 BOE-06 
0 WE+00 
0 WE+00 

4 75E-07 
0 WE+W 

9 55E-06 
1.76E-07 
4 33E-09 
0 WE+00 
o.WE+W 
144E-07 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
o WE+w 
OWE+00 

0 WE+00 
0 WE+W 
0 WE+00 

0 WE+W 
0 WE+00 

0 WE+W 
0 WE+W 
0 WE+00 

OWEtOO 
0 WE+W 
0 WE+W 
O.WE+W 
0 WEtW 
OWE+W 
0 wE+w 
0 WE+W 

0 WE+00 
0 WE+W 
0 wE+W 

0 WE+00 
0 WE+W 

6 ME-07 
0 WE+00 

0 WE+00 
,41E-W 
0 WE+00 

OWE+00 
0 WE+W 
I I,E-10 

0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 
0 OOE+W 
0 WE+00 

0 WE+00 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

OWE+00 
OWE+00 

2 65E-w 
0 OOEtW 
0 OOE+W 
2 67E-05 
0 WE+W 

Q 14E-07 
4 5QE-07 

6 5QE-09 
o WE+W 
0 WE+W 
6 QQE-05 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+W 

0 WE+w 
0 WE+W 
0 OOE+W 

OWEtOO 
0 WEtOO 
0 WE+W 

0 OOEtW 
0 WE+W 
0 WE+W 
OWE+00 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 OOEtW 

0 WE+00 
O.WE+W 
0 WE+W 
0 WE+00 
0 WE+W 

O.WE+OO 0 WE+W 

T 

0 0 WE+W 0 WE+00 0 OOE+W 0 WE+00 0 WE+W 0 WE+w 0 WE+W 

OTAL RISK Q Q7E- 05 Q.BJE- 07 2.06E-W 1 .WE- cl4 



APPENDIX 5.5 

J.5.1 
5.5.2 
5.5.3 
J.5.4 
5.5.5 
J.5.6 
J.5.7 
5.5.8 
5.5.9 
J.5.10 
J.5.11 

SI 
SI 
SI 
SI 
SI 
SI 
SI 
SI 
SI 
SI 
Sl 

TE 6 - MAINTENANCE WORKER 
TE 6 - ADOLESCENT TRESPASSER 
TE 6 - CONSTRUCTION WORKER 
TE 6 - FULL-TIME EMPLOYEE 
‘TE 6 - FUTURE ONSITE RESIDENTS 
TE 7 - MAINTENANCE WORKER 
ITE 7 - ADOLESCENT TRESPASSER 
ITE 7 - CONSTRUCTION WORKER 
ITE 7 - FULL-TIME EMPLOYEE 
ITE 7 - FUTURE ONSITE RESIDENTS 
URFACE WATER/SEDIMENT EXPOSURES 



5.5.1 SITE 6 - MAINTENANCE WORKER 



‘ 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION : NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

U[POSURE SCWARIO: MAINTENANCE WORKER (RME) 

, 
RELEVANT EQUATION: IM=(CxIRxFixEFxECI)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
EW = BODY WEIGHT (KG) . 

AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: 

IR: 200 
EF: 12 
Fi: 1 
ED: 25 
BW: 70 
AT(CAR): 25550 
AT(NON): 9125 

YOUTH : 

IR: 0 
EF: 1 
Fi: 1 
ED: 1 
BW: ’ 1 
AT(CAR): 25550 
ATWON): 385 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 9,39E-06 (AVG ANNUAL DOSE) CF: o.OOE+OO (AVG ANNUAL DOSE) CF: 3.35E-06 



RISK ASSESSMENT SPREADSHEET - INClDmTAL INGESTION OF SOIL (PAGE TWO) 
UNIT6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: MAINTENANCE WORKER (RUE) 
CALCULATE DOSES: 

CH EYICAL C(MG/KG) 
YOUTH ANNUM ADULT ANNUM LlFEllYE AVERAGE RFD CSF 

DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MO) 

Antimony 
Anenic 
Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 
54.3 
732 
2.3 

22900 
55.4 

0.ooEt00 1.46E-06 520E-07 
0.00E t 00 5 lOE-06 1.02E-06 
O.OOEtOO 6.66E-05 2.46E-05 
O.OOE too 2.16E-07 7.72E-00 
O.OOEtOO 2.15E-03 7.60E-04 
O.OOE to0 520E-06 1.66E-06 
0.00Et00 9.36E-04 3.34E-04 
O.OOE+OO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE tO0 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 o.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE +00 
0.00Et00 O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOE too O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.ooEtOO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.09EtOO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OoEtOO O.OOEtOO O.OOEtOO 
O.OoEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtoo O.OOE to0 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOE too 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 

4.00E-04 0.00Etoo 
3.00E-04 l.SOEtOO 
7.00E-02 O.OOEtOO 
5.00E-03 4.30E t 00 
3.00E-01 O.OOEtOO 
7.00E-03 O.OOEtOO 
l.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: MAINTENANCE WORKER (RME) 
DETERMINE HAZARD INUCES AND CANCER RISK 

HAZARD INDEX 
CH EYICAL 

HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

Wimony O.OOEtOO 3.64E-03 O.OOEtOO 
hank O.OOEtOO 1.70E-02 
Sariurn 

273E-06 
O.OOEtOO 

3eryllium 
9.62E-04 O.OOEtOO 

O.OOEtOO 4.32E-05 3.32E-07 
ran O.OOEtOO 7.17E-03 
hnadium 

O.OOE to0 
O.OOEtOO 7.43E-04 

4luminum 
O.OOEtOO 

O.OOEtOO 9.36E-04 
0 

O.OOE to0 
o.OOEtOO O.OOE to0 O.OOE to0 

0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOE t 00 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 O.OOEtOO O.OOE to0 
0 

O.OOEtOO 
O.OOE to0 O.OOE to0 

0 
O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 

0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 o.ooEtw o.wEtoo 
0 

O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtoO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 

‘OTAL O.OOE+OtI 3.05E-02 3.06E-06 



RISC ASSESSMENT SPREADSHEl3 - MRECT DEFiMAL CONTACT WITH SOIL 

SITE NAME: UVIT 6 - OU3, MCAS MERRY POINT 
LOCATION: NORTH CARCUNA 
DATE: ~/w/ss 

HAZARD INDICES AN3 INREMEMPL CANCER Rl9(S ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THAOUGI-I DERhFAL CONTACT WlTH SUFFACE/SLEISURFACE SOIL ARE EVALUATED. 
ASSUM’TIONS ARE OLmlNED BELOW. 

EXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 

REEVANT EQUATION: CEX= (CxSAxAFxA!3SxEFxED)/(BWxATxCF) 

I 

WI-EKE: C = CONCENTRATION IN SolL (MG,KG) 
S41 = YOUTH 9(IN SLRFACE AREA (SQ CM’DAY): 0 
W = ADUT SKIN SURFACE AREA (SQ CM/DAY): 3160 
AF = ADHERENCE FACTOR (h’lG’SQ CM): 1 

ABS = ABSOFPTION FRACTION: ORGANIC23 0.01 
fJIECIfv’&‘L FRACTION) INORGANCS: 0.001 

EFl = YOUTH D(POSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSCRE FREWENCY (DAYS/Yw) : 
ED1 = YOUTH MPOSURE DlRATlON (YEARS): 
ECQ = ADUT EXPOSLFIE WRATION (YEARS): 
BWl = EJCOY WEIGHT YCUTH (KG): 
SW2 = EICOY WEIGHT ACUT Q(G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVEFIAGlffi TIME (DAYS), NONCARCINOGENS (NUT): 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 
CT= = CONVERSIMU FACTOR (1 Et6 MQKG) 

1 
12 

1 
25 

1 
70 

365 
9125 

25550 

DETERMIt+ &INVERSION FACTORS: 
DEX = (C)*@ASQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KGIlffi MG) 

WSEycuth = (CFl)*(C)*(ASS) 
DOSEacblt = (ff2)*(C)*(4BS) 

CFl = O.OOEtOO CANCER RSK = (CF3)*(C)*(ABS) G=3= 5.30E-07 
cF2= 1.46E-06 



Rl!X ASSESSMENT SPREADSHEET - URECT DERMAL CONTACT MfTH SOIL (PAGE TWO) 
UVIT 6 - OLD, MCAS CHERRY POINT 
EXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 
CALCLLATE DOSES: 

ABSORPTION ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE DERWUw RFD 
CHEMICAL C (MGIKGI FRACTION DOSE (MGIKWAY) WSE (MGKWAY) OOSE (MGKWAY) (W3KG/DAy) 

Antimony 15.5 0.001 0.00E+00 230E-08 8.22E-09 &OOE-05 
kSWliC 54.3 0.001 O.OOE+OO 8.06E-08 2.88E-08 2.85E-04 
Bcrium 732 0.001 O.OOE+OO l.O9E-06 3.88E-07 1.40E-02 
Bayllium 2.3 0.001 0.00E+00 3.4lE-09 1.22E-09 5.00E-05 
Iron 22900 0.001 O.OOE+OO 3.40E-05 1.21E-05 B.OOE-02 
Vanadum 55.4 0.001 0.00E+00 8.22E-08 2.94E-06 1.40E-03 
Aluminum 9960 0.001 O.OOE+OO 1.48E-05 5.28E-06 2.00E-01 

O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO OBOE+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE t 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtoO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+Oo 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtoo 
O.OOE+OO O.OOEtOO 0.ooE+00 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+ 00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 0.ooE+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
OOOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+Oo O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+oo O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO OBOE+ 00 
0.00E+00 O.OOE+OO O.OOE+ 00 

DERMAL CSF 
(KG-lMY/MG) 

0.00E+00 
1 BOE+OO 
O.OOEtOO 
4.30E+02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

( i 



Rl9< ASSESSMENT SPREADSHEET - IJRECT DERMRL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 6 - OLD, MCAS CHERRY POINT 
MPOSURE SCENARIO: MAlNi-ENANCE WORKER (RME) 
DETERMlhE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RlSK 

Antimony O.OOE+OO 
ksenic O.OOE+OO 
Baium O.OOE+OO 
Beryllium O.OOE+OO 
lf0f-l O.OOE+OO 
Vanadum O.OOE+OO 
Aluminum O.OOE+OO 

0 0.00E+00 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+ 00 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+oO 
0 0.00E+oo 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 0.00E+00 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOEi 00 
0 O.OOE+OO 

- 0 O.OOE+OO 
0 o.ooEtOO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+ 00 
0 O.OOE+oO 
0 o.oOE+OO 

2.88E-04 
2.83E-04 
7.76E-05 
8.83E-05 
5.813E-04 
5.87E-05 
7.39E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 1 
O.OOE+OO 
O.OOE+OO 
O.OoE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OoE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OoE+OO 
O.OOE+OO 

O.OOE+OO 
4.61 E-08 
o.OOE+OO 
5.24E-07 
O.OOE+OO 
O.OOE+oO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+oO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
o.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
o.ooE+ 00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO ___- 

TOTAL O.OOE+OO 1.42E- 03 5.70E-07 



.J.i. 

5.5.2 SITE 6 - ADOLESCENT TRESPASSER 

,-- 

.- 



RISK ASSESSMENT SPREADSHEET - INCIDBITAL INGESTION OF SOIL 

SITE NAME: UNIT8 - OU3, MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 08/04/98 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 

RELEVANT EQUATION: IEX=(CxlRxFixEFxED)/(BWxATxCF) 
I 

WHERE: c = CONCENTRATlCN IN SOL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUBJCY (EVBJTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt8 MG/KG) 

ENTER INPUT PARAMETERS: 
YOUTH: ADULT: 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi. 1 
ED: 10 Eb: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 3850 AT(NON): 385 

DETERMNE CONVERSION FACTORS: 
YOUTH: ADULT: ADULT/YOUTH (CANCER RISK): 

CF: 3.85E-08 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 522E-09 



1 RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 8 - OU3. MCAS CHERRY POlNT 
MPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADULT ANNUM YOUM ANNUAL LlFETlME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) 

Antimony 
Arsenic 
Barium 
Beryllium 
iron 
Vanadium 
Aluminum 

15 O.OOE+OO 5.48E-07 
54.3 O.OOE+OO 1.98E- 08 
732 O.OOE+OO 2.67E-05 
2.3 O.OOEtOO &40E-08 

22900 O.OOEtoo 0.37E-04 
55.4 O.OOE to0 2.02E-08 

9980 O.OOE to0 3.84E-04 
O.OOEtOO O.OOEtOO 
O.OQE t 00 Q.QOE too 
OOOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOE t 00 O.OOE to0 
O.OOEtOo O.OOE to0 
O.OOEtOO O.OOE to0 
o.OOE to0 O.OOE too 
o.OOE+OO O.OOE+OO 
o.OOEtOO O.OOEtOO 
o.OOE to0 O.OOE to0 
O.OOE+OO 0.00Et00 
O.OoE too O.OOE to0 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOE to0 O.OOE too 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.QOE tQo 
O.OOE+OO O.OOEtoo 
O.OOE to0 O.OOE to0 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE+OO 
0.00E to0 O.OoE to0 

7.83E-08 4.00f 04 
2.83E-07 3.aoL 04 
382E-06 7.00E-02 
12OE-08 5.0QE-03 
1.20E-04 3.00E-01 
2.89E-07 7.00E-03 
5.20E-05 l.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOE tO0 
O.OOE+OO 
O.OOEtOO 
O.OoEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0.ooEt00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Etw 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

CSF 
(KG- DAY/MO) 

O.OOEtOO 
1.5OEtOO 
O.OOEtOO 
4.30EtOO 
O.OOEt00 
O.OOE to0 
O.OOE to0 

c 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 8 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMNE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL ADULT YOUTH CANCER RISK 

Antimony O.OOEtOO 
Arsenic O.OOEtOO 
Berium O.OOE to0 
Beryllium O.OOEtOO 
Iron O.OOE to0 
Vanadium O.OOEtOO 
Aluminum O.OOEtOO 

0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOE+OO 

1.37E-03 
6.81 E-03 
3.82E-04 
1.68E-05 
2.79E-03 
2.89E-04 
3.64E-04 
O.OOE+OO 
Q.OOE +QO 
O.OOEtOO 
Q.QOE tOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.QOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
Q.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 

O.OOEtOO 
4.25E-07 
O.OOEtOO 
5.18E-08 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OQE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO o.OOEtOO O.OOE+OO 

TOTAL O.OOE+OO l.l8E-02 477E-07 
------i 



FWX ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT HllTH SOIL 

SITE NAME: UNIT 6 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~/wrss 

WARD INCICES AN) INREMENTPL CANCER RWS ARE WLCUATED BY THIS SPFEADSHEET. 
EXPOSURES THROUGH DEFhWL CONTACT WlTH SJR=AC~SLeSURFACE SOIL ARE EVALUATED. 
ASSUlvPTIONS ARE OLJILINED BE-W. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RMEJ 

RELEVANT EQWTICN: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SolL (MG,‘KG) 
S41 = YOUTH WN SLRFACf AREA (SQ CM’TJAY): 4570 
S&! = ADLLT SKIN SURFACE AREA (SQ CM/DAY): 0 
AF = AOHERENCE FACTOR (?vlG’SQ CM): 1 

ABS = ABSOWTION FRACTION: OAGANICS: 0.01 
(DECIMAL FRACTION) INOAGANCS: 0.001 

EF1 = YOUTH D(POSlJRE FREQUENCY (DAYWEAR): 
EF2 = ADUT EXPOSLRE FREWENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSLIRE DURATION (YEARS): 
ED2 = ADLLT EXPOSCRE CURATlON (YEARS): 
E!Wl = BODY WEIGHT YCUTH (KG): 
EM2 = BODY WEIGHT ACUT Q(G): 
AT1 = AVEFIAGING TIM? (DAYS), NONCARCINM;ENS (YWTH): 
AT2 = AVEFiAGlNG TlME (DAYS), NCWAFCINOGENS (ADUT): 
AT3 = AVERAGING llME (DAYS), CARCINOGENS: 
CF = C0WEFISloN FACTOR (1 Et6 MWG) 

12 
1 

10 
1 

45 
1 

3650 
365 

25550 

DETERMlhE CCWVERSlON FACTORS: 
CEX = (C)*(SASQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)*(EDYEARS)/(AT DAYS)/(BWKG)/(l KG/lffi MG) 

DoSEyouth = (CFl)*(C)* (ABS) 
WSEadult = (CW*(C)*(ABS) 

a=1 = 3.34E-06 CANCER ASK = (CFZ)*(C)*(ABS) cF3= 4.77E-07 
a=2= o.ooEt0o 



WX ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WTH SML (PAGE TWO) 
JNIT 6 - 0113, MCAS CHERRY POINT 
3POSlJRE SCENARIO: ADUESCENT TRESPASSER (RME) 
XCUATEWSES: 

ASSORPTION AMUIJIY. YWTH ANNUAL Al3Ll.T LIFETIME AVERAGE OERhWL RFD 
ZtiEMCAL C WWGI FRACTlCMU DOSE (MVWDAY) DOSE (MGKGIDAY) WSE (MGKWDAY) @M3KCYDA~ 

hUmmy 15.5 0.001 5.16E-06 O.OOE+OO 7.39E-09 6.00E-05 
Lsenlc 54.3 0.001 1.61E-07 O.ooE+Oo 2.59E-06 2.65E-04 
Wum 732 0.001 2.44E-06 O.OOE+OO 3.49E-07 1.40E-02 
kyilium 2.3 0.001 7.66E-09 O.OOE+OO l.lOE-09 5.00E-05 
-0t-l 22900 0.001 7.65E-05 O.OoE+OO l.O9E-05 6.00E-02 
lanadum 55.4 0.001 1.65E-07 O.OOEt 00 2.64E-06 1.40E-03 
Uumlnum 9960 0.001 3.33E-05 0.00E+00 4.75E-06 2.00E-01 

O.OOE+00 0.00E+00 0.00E+00 
0.00E+00 O.OOE+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEtOO O.OOEi 00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+oO 
O.OOEtOO O.OOE+OO 0.00Et00 
O.OOE+OO 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OoEt 00 O.OOEtOO 
0.00E+00 O.OOEtOO O.OOE+OO 
O.OOEi 00 O.OoE+ 00 0.00E+00 
O.OOEtOO O.OOE+00 0.00E+00 
0.00E+00 O.OOEtOO 0.00E+00 
0.00Et00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OoEtOO O.OOE+OO 
O.OOEt 00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+ 00 o.OOEtOO 
o.oOEtoo O.OOEtOO O.OOEtOO 
O.OOE+OO 0.00Et00 O.OOEtOO 
o.oOE+OO O.OoE+OO O.OOEtOO 
o.oOE+OO O.OOEtOO O.OOEtOO 
0.00E+00 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.oOE+OO O.OOEt 00 0.OOEt00 
O.OOEtOo O.OOEtOO 0.00E+00 
0.00Et00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtoO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOEtOO 

DERMRL CSF 
Q<G-DAYIMG) 

O.OOE+OO 
1.60E+OO 
O.OOE+OO 
4.30E+02 
0.00E+00 
0.00E+00 
O.OOE+OO 

~- 



31% ASSESSMENT SPREADSHEEF - DlRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
MIT 6 - 0l.B. MCAS CHERRY POIM 
3POSlJRE SCENARIO: ADUESCENT TRESPASSER (RME) 
XTERMl~HAZAfXIlNDlCESANDCANCERRISK: 

Zl-lEMCAL 

lntlmmy 
lrsenic 
Wlum 
3eryllium 
ron 
/anadum 
Uumlnum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX HAZARD INDEX 
YOUTH AWLT 

6.47E-04 O.OOEtOO 
6.36E-04 O.OOE+OO 
1.75E-04 O.OOE+OO 
1.54E-04 O.OOE+OO 
1.27E-03 O.OOE+OO 
1.32E-04 O.OOE+OO 
1.66E-04 0.00Et00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEi 00 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO o.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEtOO 0.00E+00 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 

INCREMENTAL 
CAWER ASK 

O.OOEtOO 
4.14E-06 
O.OOE+OO 
4.72E-07 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00Et00 

0 O.OOE+OO O.OOEtOO O.OOEtOO 

-DTAL 3.16E-03 O.OOE+OO 5.13E-07 



5.53 SITE 6 - CONSTRUCTION WORKER 



IISKASSESSMENT SPREADSHEET - INHALATION OF RlGlTlVE DUST 

iWE NAME: UMT 6 - CU3. MCiIS CHBFW POINT 
OCATION: NORTH CMOLINA 
IATE: WW% 

IAUR) INOICESAND INCRMENTAL CANCER RISKS ARE C#CUlATED BY THIS SPREPDSbEET 
XPOSURE TIRCUGH IM,&LATIONOF FUGlTIVEDUST(FFiOM SeBSJ?FACE AK) SRFACE SOL) IS CONSDERED 

XPOSLFIE SCEHLRKI: CON8llWtXK)N WORKEFI (RUE) 

- GIWHBW, HAL., 1964 

ELEVANT EUJATIONS El0 = Oca.F.P(u+)*(l-y/PE/50).~ 

UT = U%-aB/Zo)/O 4 

PLI+) = S.P(u+ -UT, 

RlO - LLPl-&*ElDA 

X..WI=1 

a = RlOIPR 

I 
INTERMEDIATE CALCULATIONS 

w+) - 65 63175 

El0 = 60lE-05 

F= 
V- 
u+ = 
PE = 
UT- 
A= 

r=- 

u-1 = 
20 - 

20 
0 

223 
111 

0 519l41 

2%00 
0296 
5.454 

065 
2 

(EVENTS/MONTH) 
(DECIWL FRACTDPJ 

~WSEC) 
@IMENSIONLESS) 

W=c) 
(SQ w 
(DIMENUONESS) 
(lJQ/Q,cU M/SEC) 

IEX= O(xIRxETxEFxEDxAF)/~WxATxCF) 

WHERE X = DOWNWIN) AIR CONCENTRATION (MQIOJ M) AT = AVERAGINGTIME, NONCARCINOGENS 
R - lMATTr(MTE(oJ MRR) (DAYS, 365 I: BJ) 
ET = EXPQSURE TIME (tiB,OAhv) AT = AVERAGlNGTlME, CARCINOGENS 
EF = EXPOSJRE FRECUENCY (PAYSfYEAR) DAYS. 365 x LTj 
a, - EXFOSRE WRPITK)N(YEMS) PF - MSIXIPTIONFACTOF,(UNRESS) 
BW = BODY WEIGTH (KG) CF = CONMFSION FACTOR (lE+3UG/MG) 
LT - MPECTED LFETIME(YEAFG) 

IRl (YCulH) 0 I33 1 
IR2 (WULTI: 46 LT * 70 
ET .9 ml ** 0125 
EF 180 AF2 ** 0 625 
BWl (YCUTY 1 * MPECTEI LFETIME. 
BWP(ACUT-) 70 ‘*THEd89XIPT~NFR*CTIONSAC~FITFORDEPOSlTlONIN 

THE GASTROINTESTIN/Y VERSJS THE RESPIRATORY TRACT. 



RISK ASSESSMENT SPREADYfEET - INH~ATIOE( OF RlGlTlM DUST (PAGE TWO) 
“NIT 6 - OUJ. MCAS CNEUIY POINT 
EXPGSURE SCENAflO: CGNSTRUfXlGN WORKER (RME) 
CALCULATE DOSES 

CHEYICK C @JO/KG) KPHA (MASS FRACTION) 

47900 4 7%-05 
2130 2 13E-06 

0 ooE+w 
oooE+w 
0 oix+w 
0 o&+00 
oooE+oo 
0 ooE+w 

0 ooE+w 
OWE+W 
0 oE+w 
0 ooE+w 
oooE+w 
oocE+w 
0 oQE+w 
0 ooE+oo 
oooE+w 
0 ooE+w 
0 oc4E+w 
oce+w 

0 oaE+w 
0 ooE+oo 
ooQE+w 
0 ooE+ou 
oooE+w 
ooQE+w 
0 ooE+w 
0 ooE+w 

I 

oooE+w 
0 oos+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
oooE+w 
oooE+w 

R10 ws) 

6 56E-05 
3 BlE-06 
oofE+w 
oooE+w 
OWE+W 
0 ooE+w 
ooE+w 
oooE+oo 
0 ooE+w 
oooE+w 
oocE+w 
0 oa+w 
oocE+w 
oooE+w 
oocE+w 

oooE+w 
0ooEtw 
0 ooE+w 
oooE+w 
oooE+w 
0 o%+w 
owE+w 
oocE+w 
0 oE+w 
0ooEtw 
ooaE+w 
oocE+w 
oooE+w 
oocE+w 
0 ooE+w 
0 ooE+w 
oooE+w 

ooaE+w 
oooE+w 
0 wE+w 

X &JO/W3 

1 SEE-03 
701E-05 
oocetw 

oo%+w 
oooE+w 
0 ooE+w 
OWE+00 
o.ooE+w 

0ooEtw 
0 ooE+w 

owE+w 
0 wE+w 
ooE+w 
oooE+w 
o.ocE+w 
oooE+w 
ooE+w 
0 ooE+w 
0 ocE+w 
ooE+w 
oocE+w 
oooE+w 
oooE+w 
oocE+w 
0 ocE+w 
ooaE+w 
ooE+w 
ooaE+w 
0 oaE+w 
oocE+w 
ooE+w 
o.ooE+w 
0 oE+w 
ooaE+w 
0 ooE+w 

ANNJK DOSE 

(uuKa/C’Av) 
KXJTH 

0 ooE+oo 
0 ooE+oo 
oooE+w 
0 WE+00 
ooaE+oo 
0 ooE+w 
oooE+oo 
oocE+oo 
oouz+w 
oooE+w 
0 wE+w 
oooE+w 
oooE+w 
oocE+w 
0 ooE+w 
ooa+w 
oooE+w 
0 oQE+oo 
ooE+w 
oou3w 

oMX+w 
o.ooE+oo 

oooE+w 
oooE+w 
oooE+w 
ooEtw 
oooE+w 
ooce+w 
oooE+w 
oooE+w 
0 ooE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 

ANNUK DOSE 
(MGtKGDAV) 

NJULT 

4 27E-07 
1 M-06 
owE+w 
owE+w 
oooE+w 
0 ooE+w 
oocE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 
oooE+w 
ooQE+w 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
oo%+w 
oooE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
owE+w 
owE+w 

oooE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 

LIFETIUE AVERAS 
DOSE (MLWWAY) 

MXILT 

6 OQE-09 
27iE-10 
owE+w 

oocE+w 
oooE+w 
OOOEtW 
ooE+w 
o.cce+w 

oo%+w 
o.ocE+w 
ooaE+w 
oooE+w 

0ooEtw 
o.ooE+w 
oixetw 
oo%+w 
0 ocE+w 
oo%+w 
oocE+w 
oocE+w 
oooE+w 
0 wE+w 
oooE+w 
oooE+w 
oooE+w 

owE+w 
0 OoEtw 
oooE+w 
o.ooE+w 
ooE+w 
o.oE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 



ll9( ASSESSMEW SPFIEADSHEET - INHLLATION OF FUGITIVE WST (PAGE Tb63EE) 
INIT 6 - GU5. MCAS CHERRY POINT 
XPCSURE SCENARIO: CONSTRUCTION WORKER (RME) 
%LQLATE MZAFD IMMCES AN, CANCW Rl9(S. 

ANNML DOSE ANNJAL DOSE 

HEMICK YOUTH ADULT 

rsmt oooE+w 4 27E-07 

~aryllun oooE+w 1 M-06 
0 oooE+w O.WE+W 
0 0 WE+00 OWE+W 
0 owE+w o WE+W 
0 0 WE+00 o.wE+w 
0 occE+w ooos+w 
0 0 ooE+oo o.cKE+w 

0 o.we+w owE+w 
0 oooE+w 0 OoEtw 
0 o.ooE+w oooE+w 
0 oooE+w ooE+w 
0 oooE+w oooE+w 
0 oooi3w oooE+w 
0 owE+w oooE+w 
0 oooE+w oooE+w 
0 oooE+w o.ooE+w 
0 owE+w oooE+w 
0 0 ooE+oo oooE+w 
0 ooaE+w oooE+w 
0 ooaE+w 0 OoEtw 
0 ooQE+w 0 WE+00 
0 o.ooE+oo 0 OoEtw 

0 0 WE+00 0 ooE+w 
0 oooE+w owE+w 
0 0 WE+00 oooE+w 
0 owE+w OWE+00 
0 owE+w ooaE+w 
0 0 ooE+oo OWE+00 
0 0 WE+00 owE+w 
0 0 WE+w owE+w 
0 0 WE+00 oooE+w 
0 oooE+oo OWEtW 
0 owE+oo 0 WE+W 
0 oooE+w o.ooE+w 
0 0 WE+00 0 OoEtw 
0 0 ooE+oo 0 WE+W 

LFETIYE 

DOSE - MIULT 

6OpE-09 
271E-10 
ooE+w 

oooE+w 
oooE+w 
o.ooE+w 

oooE+w 
0 oaE+w 

oooE+w 
ooaE+w 
0 oE+w 
owE+w 
oooE+w 
ooE+w 
OwEtW 

o.ooE+w 
0 OoEtw 
oooE+w 
0 OoEtw 
0 OoEtw 
0ooEtw 
0 OoEtw 
o.occ+w 
0 ooE+w 
o.ooE+w 
oooE+w 
oooE+w 
oooE+w 
ooaE+w 
oooE+w 
oooE+w 
oooE+w 
0 OoEtw 
oocE+w 
oooE+w 

0 ocE+w 
o.ooE+w 

FIFO (INHM) RFD (IFMES) WI= (INNAL) CSF (IMGES) l+AzAm ItaEx 
(hlG/KGIDAY) (MGIKGDAY) (KG-DAYMG) (KG-DAYIMG) VWTH 

ooaE+oo 3 WE-W 151EtOl 15oEtw 0 ooE+w 
o.ooE+w 5 OOE-03 04oE+oo 4 3oEtw oooE+w 

oooE+w 
0 ocE+w 
0ooFtw 
oocE+w 
o.ooE+w 
ooE+w 
oooE+w 
oooE+w 
o.ooE+w 
0 ooE+w 
oooE+w 

oooE+w 
oooE+w 

oooE+w 
oocE+w 
0ooEtw 

oooE+w 
0 0oEtw 

oooE+w 
owE+w 
0 ooE+w 
0 ooE+w 
oocE+w 
oooE+w 
0 oaE+w 
0 ocE+w 
oooE+w 
oocE+w 
o.oc&+w 
oooE+w 
0 ooE+w 
oocE+w 
0 owtw 

oooE+w 

ooE+w 
oooE+w 

oooE+w 

a wE+w 
(I ooE+w 
owE+w 
0 OoEtw 
0 WEtw 
a wE+w 

oooE+w 
0 oatw 

oooE+w 
oooE+w 
0 ooE+w 
0 wE+w 
0 ocE+w 
oooE+w 0 ooc&+w 0 ooE+w 

0 oooE+w oo+JE+w owE+w 0 ooE+w a WE+00 oocetw 
o.oo&+w 0 WE+W o.ooE+w oooE+w ooos+w ooQ+w 

OTAL o.ooE+ 00 IlBlE-LM 1 WE-06 

HIurn INxsl 
ADULT 

16x-M 
2 37E-08 
a ooE+w 
0 ooww 
0 OoEtw 
0 OoEtw 

a wE+w 
0 ocE+w 

owE+w 
0 ooE+w 
0 wE+w 
0 wE+w 
OWE+W 
a OoEtw 
a wE+w 
0 ooE+oo 
0 wE+w 
awE+w 
I c&+w 
0 wE+w 
oocG+w 
0 OoEtw 
0 OoEtw 
0 ooE+w 
0 ooE+oo 
0 ccE+w 
oooE+w 
oooE+w 
0 OoEtw 
(I OoEtw 
a ooE+w 
0 OoEtw 

CANcm RISC 
ADULT 

f 72E-06 
1 OlE-09 
oocE+w 
oocE+w 
oooE+w 
oocE+w 
0 ocs+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
ooE+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
0 ocE+w 
0 ocE+w 
0 ocE+w 
ooE+w 
0 oaE+w 
owE+w 
0 o(E+w 
0 OoEtw 
0 OoEtw 
0 oQ+w 
009Etw 
oooE+w 
0ooEtw 
0 ooE+w 
oocE+w 
oocE+w 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06lQ4l96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 

RELEVANT EQUATION: lEX= (CxIR xFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOIL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 E+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IA: 460 IR: 0 
EF: 160 EF: 1 
Fi: 1 Fi: 1 
ED: 1 ED: 1 
EW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 365 ATWON): 365 

DETERMlVE CONVERSION FACTORS: 
ADULT: YOUTH : ADULT/YOUTH (CANCER RISK): 

CF: 3.36E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 463E-06 

1 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LIFETIME AVERAGE RFD CSF 
CH EYICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG-DAYlMG) 

Arsenic 
Beryllium 

47.9 O.OOEtOO 
2.13 O.OOEtOO 

O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.ook too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1.62E-04 
7.20E-06 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

2.31E-06 3.00E-04 1.50EtOO 
l.O3E-07 5.00E-03 4.30EtOO 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
o.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (AME) 
DETERMINE HAZARD INOlCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Arsenic 
Beryllium 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

5.40E-01 
1.44E-03 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE tO0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
o.OoEtOO 

5.41E-01 

3.47E-06 
4.42E-07 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE tO0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE tO0 
O.OOE tO0 
O.OOE to0 
O.OOEtOO 

3.91E-06 



- 

RISC ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: LNIT 6 - OLD, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~lwlss 

HAZARD INDICES AM INREMENTPL CANCER Rl9(S ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SUffACE/SLBSURFACE SOIL ARE EVALUATED. 
ASSUNPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (ME) 

RELEVANr EQWTION: DEX= (CxSAxAFxAi3SxEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SolL (MGKG) 
S41 = YOUTH 9(IN SLRFACE AREA (SD CMVDAY): 0 
SA2 = ADUT SKIN SURFACE AREA (SQ CM/DAY): 4300 
AF = AOHERENCE FACTOR (MC3SQ CM): 1 

Af3S = ABSOWTlON FRACTION: ORGANIC3 0.01 
(DECIMAL FRACTION) INCRGANCS: 0.001 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FREWENCI (DAYS/YEAR): 
ED1 = YOUH EXPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSLRE WRATION (YEARS): 
SW1 = BODY WEIGHT YWTH (KG): 
SW2 = BODY WEIGHT ACUT Q(G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YWTHJ: 
AT2 = AVERAGING TlME (DAYS), NCNCARClNMjENS (ADUT): 
AT3 = AVERAGING TlbE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MCiKG) 

1 
180 

1 
1 
1 

70 
365 
385 

25560 

DETERMINZ CoNVERSl ON FACTORS: 
CEX = (C)*@A SQ CM)*(AF MG’SQ CM)*(AES)*(EF DAYS/YEAR)*ED YEARS)/(AT DAYS)/(BWKG)/(l KG’lEB MG) 

DOSEyauth = (CFl)*(C)* @‘=) 
DOSEacblt = (CF2)*(C)*(Af33 

(xl = O.OOE+OO CANCER R9( = (CF3)*(C)*(ABS) (x3= 4.33E-07 
cF2= 3.03E-05 



31s ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE TWO) 
MIT 6 - OLB, MCAS CHERRY POINT 
!XPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
XLCUATE DDSES: 

ABSORPTION ANNUAL YOUTH ANNUAL AI3U.T LIFETIME AVERAGE DERM& RFD 
Zl-lEMCAL C WAGIKGI FRACTION DOSE (MGKGIDAY) WSE (MGKWAY) 00s (MG/Kf.%fDAY) (MGKGKMY) 

tsenlc 47.9 0.001 O.OOE+OO 1.45E-06 2.07E-09 2.95E-04 
kryllium 2.13 0.001 O.OOEtOO 6 45E-06 9.22E- 10 5.00E-05 

O.OOE+OO 0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEt 00 O.OOEtOO O.OOEt 00 
0.00E+00 O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEt 00 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOo 
O.OOEtOO O.OOE+Oo O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
0 OOEtOO O.OOEt 00 O.OOEt 00 
O.OOEt 00 0.00Et 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEt 00 O.OOEt 00 
O.OOEt 00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEt 00 O.OOEt 00 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEt 00 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEt 00 
0 OOEt 00 O.OOEtOO O.OOEt 00 
O.OOEtOO 0.00Et00 O.OOEt 00 
O.OOEt 00 0.00Et00 O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEt 00 
O.OOEtOO O.OOEtOo 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEt 00 O.OOEtOO O.OOEtoo 
O.OOEtOO 0.00Et 00 0.00Et00 
0.00Et00 O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEt 00 O.OOEtOo 0.00E+00 

DERM& CSF 
W+DAY/MGl 

1.60EtOO 
4.3OEtO2 



I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
UNIT 6 - OLD. MCAS CHERRY POINT 
MPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
DETERMII\EHAZARDlNDlCESANDC/WCERRISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOUTH ACILILT CANCER RlSK 

henlc O.OOEtOO 5.09E-03 3.32E-08 
i3eryllium O.OOEtOO 1.29E-03 3.96E-07 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 O.OOE+OO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOE+OO o.ooEtoo 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00E+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOE+00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEt00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 0.00E+00 O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00E+00 O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00E+00 O.OOE+OO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOE+00 O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOE+OO O.OOEtOO 

TOTAL O.OOE+OO 6.30E-03 4.30E-07 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ONE MPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER (RYE) 

REFERENCE: EPA, DECEMBER 1989 

DERMAl CONTACT: DE% = (C x SA x PC x ET x EF x ED)/(BW x AT x CF) 

ASSUMPTIONS: C = GROUNDWATER CONCENTRATION (MGIL) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SO CM) 
PC = DERMAL PERMEABILITY CONSTANT (CMIHR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUWCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

INPUT PARAMETERS: 

SA: 4300 
ET: 4 
EF: 160 
ED: 1 
Bw: 70 
AT(NONCAR): 365 
AT(CAR): 25550 

AVERAGE ANNUAL DOSE 
CONVERSION FACTOR 1.2lE-01 

LIFETIME ANNUAL DOSE 
CONVERSlON FACTOR 1.73E-03 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 
UNIT 6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
CALCULATEHAZARD INMCES: . 

CONCENTRAllON 
CHEMICAL WGA) 

!,4’-DDT 0.000043 
Mdrin 0.000071 
4rsenic 0.006 
ran 4.93 
Wanganese 0.101 

DERMAL 
PERMFiASlLrFY 

CONSTANT 

4.30E-01 
1.60E-02 
i.OOE-03 
i.OOE-03 
l.OOE-03 

AVERAGE 
ANNUAL DOSE 
(MGIKGIDAY) 

2.24E-06 
1.36E-07 
9.69E-07 
5.97E-04 
1.22E-05 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 

DERYM 
REFERENCE DOSE 
(MGIKGIDAY) 

4.00E-04 
2.50E-05 
2.65E-04 
6.00E-02 
4.60E-03 

HAZARD 
INDEX 

5.60E-03 
5.51E-03 
3.40E-03 
9.96E-03 
2.66E-03 
O.OOEtOO 
O.OOEtOo 
O.OOE to0 
O.OOEtOO 
O.OOEtOo 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

OTAL HAZARD INDEX 2.71E-02 1 

I (. 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER (PAGE THREE) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RUE) 
:AlCULATElNCREMENTAL CANCER RISKS: 

CONCENTRATION 
:H EMICAL WY-) 

I,4’-DDT 0.000043 
Xaldrin 0.00007 1 
henic 0.008 
ran 4.93 
danganese 0.101 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

LlFEllME AVERAGE 
DERMAL DOSE 
(MG/KG/DAY) 

3.20E-08 
1.97E-09 
1.30E-08 
8.53E-06 
1.75E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

CSF - DERMM 
(KG -DAYIMG) 

4.25E-01 
3.20EtOO 
1.60EtOO 
O.OOEtOO 
O.OOEtOO 

INCREMENTAL 
CANCER RISK 

1.36E-06 
6.29E-09 
2.22E-08 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

OTAL RISK 4.21E-08 



5.5.4 SITE 6 - FULL-TIME EMPLOYEE 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06107196 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BEL’OW. 

EXPOSURE SCENARIO: FULL llME EMPLOYEE (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEO)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MO/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUWCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (iEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
I\DULT: YOUTH : 

IR: 50 IA: 0 
EF: 250 EF: 1 
Fi: Fi: 1 
ED: 2: ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25556 
AT(N ON): 9125 AT(NON): 365 

XTERMNE CONVERSION FACTORS: 
4DULT: YOUl?i: ADULT/YOUTH (CANCER RISK): 
CF: 4.69E-07 (AVG ANNUAL DOSQ CF: O.OOEtOO (AVG ANNUAL DOSQ CF: 1.75E-07 

. 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCWARIO: FULL TlYE EMPLOYEE (RYE) 
CALCULATE DOSES: 

YOUTH ANNUM ADUT ANNUAL LlFETlME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) DOSE (YGIKGIDAY) DOSE (YGIKGIDAY) DOSE @#G/KG/DAY) (MG/KG/DAYJ (KG-DAY/MO) 

Antimony 
Arsenic 
Baium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 O.OOEtOO 
54.3 O.OOEtOO 
732 O.OOEtOO 
2.3 O.OOEtOO 

22900 O.OOE to0 
55.4 O.OOEtOO 

9960 O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.oOEtOO 
O.ooEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

7.56E-06 271E-06 
2.66E-05 9.49E-06 
3.56E-04 1.26E-04 
1.13E-06 4.02E-07 
l.l2E-02 4.00E-03 
2.71E-05 9.66E-06 
4.67E-03 1.74E-03 
O.OOEtOO O.OOE t 00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE too O.OOE to0 
O.OOE tO0 O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOE tO0 
O.OOE tO0 O.OOEtOO 
O.OOE tO0 O.OOE tO0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE tO0 
O.OOEtoo O.OOEtOO 
O.OOEtoo O.OOEtOO 
O.OOEtoo O.OOEtOO 
O.OOE too O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOE too O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE tO0 O.OOE tO0 
O.OOEtOO O.OOE tO0 
O.OOE to0 O.OOE tO0 
O.OOEtOO O.OOE to0 
O.OOE to0 0.00E+00 

4.00E-04 O.OOEtOO 
3.00E-04 1.50EtOO 
7.00E-02 O.OOEtOO 
5.OOE-03 4.30EtOO 
3.00E-01 O.OOE to0 
7.00E-03 O.OOE tO0 
l.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCENARIO: FULL TlME EMPLOYEE (RME) 
DETERMNE HAZARD INIXES AND CANCER RISK 

HAZARD INDM HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Antimony 
Anenic 
Barium 
Beryllium 
Iron 
Vanadium 

O.OOEtOO 1.90E-02 . O.OOEtOO 
O.OOE tO0 6.66E-02 1.42E-05 
O.OOEtOO 5.12E-03 O.OOEtOO 
O.OOE tO0 2.25E-04 1.73E-06 
O.OOEtOO 3.73E-02 O.OOEtOO 
O.OOEtOO 3.67E-03 O.OOEtOO 
O.OOE tO0 4.67E-03 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOE t 00 O.OOE tO0 O.OOEtOO 
O.OOE tO0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE tO0 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE tO0 O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOE to0 
0.00Et00 O.OOE tO0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOE tO0 O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE tO0 
O.OOEtOO O.OOEtOO O.OOE tO0 
O.OOEtOO O.OOE to0 O.OOE tO0 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE tO0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
0.00Et00 O.OOE tO0 O.OOE tO0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

rOTAL O.OOE+Ci6 1.59E-01 1.60E-05 



RIG< ASSESSMENT sPtw.mstiEi3 - cnflEcT cx3mm CONTACT MTH saL 

SlTE NAME: lNlT 6 - Ou3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: 06107/96 

HAZARD INDlCES AM INREMENTk CANCER Rl9<S ARE CALCUATED BY THIS Sf’FEADSHEET. 
D<POSJRES THROUGH DEAMAL CONTACT WlTH SUFFACE/SlJ%JRFACE SOIL ARE EVALUATED. 
ASSJM=TIMUS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: FUL TIME EWLOYEE (FMZ) 

RELEVANT EQWTIMU: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WEE: C = CONCENTRATION IN SCIL (MG/KG) 
SAI = YOCITH MN SlRFACE AREA (SC! Ct@DAY): 0 
SA2 = ADLLT SKIN SUFFACE AREA (SQ CM/DAY): 3160 
AF = ADHERENCE FACTOR (IUlnGlsQ C&l): 1 

ABS = ABSOWTION FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INCRGANCS: 0.001 

EFI = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 1 
EF2 = ADUT EXPOSLFIE FREQUENCY (DAYS/YEAR): 260 
ED1 = YOUTH EXPOSURE DURATION (YEARS): 1 
ED2 = ADLLT EXPOSLRE DURATION (YEARS): 25 
BWl = BODY WElGHT YOUTH (KG): 1 
BWG! = BODY WEIGHT ACUT p<G): 70 
AT1 = AVERAGING TlNE (DAYS), NONCARCINOGENS (YCUTH): 365 
AT2 = AVERAGING TlbE (DAYS), NONCARCINOGENS (&JUT): 9125 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CT= = CONVERSION FACTCR (I Et6 MMG) 

ETERMIM CCNMRSION FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MC$‘SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEAFiS)/(AT DAYS)/(BWKG)/(l KG0 E6 MG) 

WEycuih = (CFl)*(C)* (MS) ml = O.OOE+OO CANCER ASK 7 (CF3)*(C)*(ABS) CF3= 
DOSEadult = (CF2)*(C)*(ABS) 

1 .lOE-05 
CF2= 3.09E-05 



RI% ASSESSMENT SPREADSHEET - DlRECT DEFUML CONTACT WlTH SOlL (PAGE TWO) 
UNIT 6 - Ou3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: FUL TIME EMPLOYEE @ME) 
CALCUATE WSES: 

AEJSCRPTION 
CHEMCAL C (MWG) FRACTMM 

ANNUAL YOUTH ANWRL ADUT LIFETIME AVERAGE [ERMIY. RFD DERW CSF 
W= (hWWDAY1 DmE WYWDAYI CQ= (~IKGIDAY) (MWGIDAY) KG-DAY/MG) 

Anlmcny 15.5 0.001 O.OOEtOO 
PrSWliC 54.3 0.001 0.00E+00 
Baium 732 0.001 O.OOEtOO 
BayIlium 2.3 0.001 0.00Et00 

Iron 22900 0.001 0.00E+00 
Vanadum 55.4 0.001 O.OOEtOO 
Aluminum 9960 0.001 O.OOEt 00 

O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+Oo 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEt 00 
O.OOEtOO 
0.00E+00 
0.00Et 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 

4.79E-07 
1.60E-06 
2.26E-05 
7.1lE-00 
7.OiIE-04 
1.71E-06 
3.08E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
0.00Et00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOEt 00 

1.71 E-07 B.OOE-05 
6.00E-07 2.05E-04 
8.08E-06 1.40E-02 
254E-06 5.00E-05 
2.53E-04 B.OOE-02 
6.12E-07 1.40E-03 
1 .lOE-04 2.00E-01 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00Et00 
O.OOEt 00 
O.OOE+ 00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et 00 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
0.00E+00 

0.00E+00 
1.60E+oo 
O.OOE+OO 
4.30E+02 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 



Al9( ASSESS&NT SPREADSHEET - DlRECT DERMAL CONTACT HnTH SOlL (PAGE THREE) 
UNIT 6 - 0l.B. MCAS CHERRY POINT 
EXPOSURE SCENARIO: FU-L TIME EMPLOYEE (RME) 
CETEFIMI~ HAZAFU INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOLITH ADULT CANCER RISK 

Antimony 
ksenic 
B&urn 
Ekrylllum 
Iron 
Vanadum 

0 

O.OOE+OO 5.99E-03 
O.OOE+OO 5.89E-03 
0.00E+00 1.62E-03 
O.OOE+OO 1.42E-03 
O.OOE+OO 1 .lBE-02 
O.OOE+OO 1.22E-03 
O.OOE+OO 1.54E-03 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 

O.OOE+OO 
9.59E-07 
O.OOE+OO 
1 .OQE-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 OOE+OO 
O.OOE+OO 
O.OOEi 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

TOTAL O.OOE+OO 2.95E-02 1 .lQE-05 
_-. 



5.55 SITE 6 - FUTURE ONSITE RESIDENTS 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
MPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCBJARIO: ADULT RESIDENT (RYE) 

RELEVANT EQUATION: IEX = (C x IR x Fix EF x ED)/(BW x AT x CF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = WPOSUAE FREOUBICY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 0 
EF: 350 EF: 1 
Fi: 1 Fi: 1 
ED: 6 ED: 1 
BW: 70 Ew: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 2190 AT(NON): 365 

DETEAMNE CONVERSION FACTORS: 
ADULT: CHILD: ADULT/CHILD (CANCER RISK): 

CF: 1.37E-06 (AVG ANNUAL DOSE) CF: O.OOE to0 (AVG ANNUAL DOSQ CF: l.l7E-07 



RISK ASSESSMENT SPREAOSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADULT RESIDENT (RUE) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) DOSE (YGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG- DAY/MC) 

Antimony 
Arsenic 
Barium 
Beryllium 
Iroll 

Vanadium 
Aluminum 

15.5 O.OOEtOO 2.12E-05 
54.3 O.OOEtOO 7.44E-05 
732 O.OOE to0 l.OOE-03 
2.3 O.OOEtOO 3.15E-06 

22900 O.OOEtOO 3.14E-02 
55.4 O.OOEtOO 7.59E-05 

9960 O.OOEtOO 136E-02 
O.OOEtOO O.OoEtoo 
O.OOE to0 O.OOEtOO 
O.OOEtOO 0.ooEt00 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOE too O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO OOOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtoo 
O.OOE tO0 O.OOE too 
O.OOE to0 O.OOE too 
O.OOE to0 0.00Et00 
O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOo 
O.OOEtOO o.ooEtoo 
O.OoEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OoEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 

1.62E-06 4.00E-04 O.OOEtoo 
6.36E-06 3.00E-04 1.50Et00 
6.59E-05 7.00E-02 O.OOEtoo 
270E-07 5.00E-03 4.30EtoO 
2.69E-03 3.00E-01 O.OOE to0 
6.50E-06 I.OOE-03 O.OOEtOO 
l.l7E-03 1.00Et00 O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOE to0 
o.OOE too 
o.OOEtOo 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INClDmlAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY PDiNT 
EXPOSURE SCaARIO: ADULT RESIDENT (RME) 
DETERMINE HAZARD INIXES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 
Vanadium 

0.00E+00 5.31E-02 O.OOEtOO 
O.OOE+OO 2.46E-01 9.56E-06 
O.OOE to0 1.43E-02 O.OOEtOO 
0.00E+00 6.30E-04 1.16E-06 
O.OOE+OO l.O5E-01 O.OOEtOO 
0.00E+00 l.O6E-02 0.00Et00 
O.OOE+OO 1.36E-02 O.OOEtOO 
O.OOEtoo O.OOE to0 O.OOEtOO 
0.00E+00 O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOE+oO O.OOE to0 O.OOE+OO 
O.OOEtoO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE to0 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOE to0 O.OOE too O.OOEtOO 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE +00 O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE t 00 O.OOE+OO O.OOE to0 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOE to0 
0.00Et00 0.00E-+00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE+oo O.OOE+OO O.OOEtOO 
O.OOE+oo O.OOE to0 O.OOEtOO 
O.OOE+oo O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE to0 O.OOE to0 
O.OOEtOO 0.00Et00 O.OOEtOO 

TOTAL O.OOE+OO 445E-01 l.O7E-05 



Rl9( ASSESSMENT SPREADSHEET - CMRECT DERMAL CONTACT WITH SOIL 

SITE NAME: l&IT 6 - Ou3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: mQ7/93 

HAZARD INCICES AM INREMENTPL CANCER RISKS ARE CALCUATED BY THIS S=‘FEA!ISl-lEET. 
MPOSLIRES THRWG-I DERMAL CONTACT WlTH StJRFACEjSlasURFACE SOIL ARE EVALUATED. 
ASSiJM=‘TlONS ARE OUTLINED t3Eln.m. 

EXPOSURE SCENARIO: ADLLT RESIDENT @WE) 

RELEVANT EQUATION: CEX= (CxSAxAFxABSxEFxED)/@WxATxCF) 

ME: C = CCNCENTRATlON IN SolL (b&KG) 
SAl = CHILD SQN SURFACE AREA (SQ CNAY): 
S42 = ADUT SKIN SL’FTACE AREA (SQ CM/DAY): 
AF = ADHERENCE FACTOR @vlmQ CM): 

1 
5230 

1 

ABS = ABSOR=TlON FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INORQVWCS: 0.001 

EF 1 = CHILD EXPOSURE FFECIJENCY (DAYS/YEAFT: 
EF2 = ADUT EXPOSLRE FREQUENCY (DAYS/YEAR): 
ED1 = CHILD EXf’OSlJFE DURATION (YEARS): 
ED2 = ADU-T EXPOSLRE CURATION (YEARS): 
SW1 = BCOY WElGHT CHLD (KG): 
SW = BODY WEIGHT AWLT Q(G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (CHLD): 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AifERAGING TINE (DAYS), CARCINOGENS: 
O= = CONVERSION FACTOR (1 Et6 MQKG) 

1 
360 

1 
6 
1 

70 
365 

2190 
25550 

DETERMIK: CONVERSION FACTORS: 
CEX = (C)*(SA SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(f3WKG)/(l KG0 Es MG) 

WSEchlld = (CFl)*(C)*[ABS) CFl = 2.74E-09 CANCER ASK = (CF3)‘(C)‘(ABS) Cl=3= 6.14E-06 
DOSEadult = (CF2)*(C)*(AE!S) cF2= 7.16E-05 



I 
Rl9< ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
UNIT 6 - OLD, MCAS CHERRY POINT 
MPOSURE SCENARIO: ADLLT RESlDENT @WE) 
CYLCUATE DOSES: 

ARSORPTION ANNUM CHLD ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD 
CHEMCAL C WAGIKG) FRACTION DOSE (ffi/KG/DAY) DOSE (W/KG/DAY) DOSE (MGKWDAY) MWcilDAy) 

Antimony 15.5 0.001 O.OOE+OO l.llE-06 9.52E-08 6.00E-05 
kS!SllC 54.3 0.001 O.OOE+OO 3.69E-06 3.33E-07 2.65E-04 
fWum 732 0.001 O.OOE+OO 5.24E-05 4.50E-06 1.40E-02 
Beryllium 2.3 0.001 O.OOE+OO 1.65E-07 1.41 E-06 5.00E-05 
Iron 22900 0.001 o.OOE+OO 1.64E-03 1.41E-04 6.00E-02 
Varradum 55.4 0.001 O.OOE+OO 3.97E-06 3.40E-07 1.40E-03 
Aluminum 9960 0.001 O.OOEtOO 7.14E-04 6.12E-05 2.00E-01 

DERMAL CSF 
(KG-DAY/MG) 

O.OOE+OO 
1.60EtOO 
0.ooE+00 
4.30Et02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
0.00E+00 O.OOEtOO 0.00Et 00 
O.OOEtOO O.OOEtOO 0.00Et 00 
O.OOE+OO 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO o.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 O.OOE+OO 
O.OOEtOO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
0.00E+00 O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEtOO O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 o.OOE+OO 
0.00E+00 o.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 0.00E+00 
O.OOEtOO O.OOE+OO O.OOE+OO 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERIW- CONTACT WITH SML (PAGE THREE) 
UNIT 6 - Ou3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADLLT RESIDENT (RME) 
XTERMINE HAZARD INDICES AND CANCER RISK: 

CHEMCiUw 

Wmcny 
ksenic 
3izrlum 
3eryllium 
ron 
Jar&urn 
I\luminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
CHILD 

0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.bOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

HAZARD INDEX 
ADULT 

INCREMENTAL 
CANCER RlSK 

1.39E-02 
1.37E-02 
3.75E-03 
3.30E-03 
2.73E-02 
2.64E-03 
3.57E-03 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
5.34E-07 
O.OOE+OO 
6.07E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.oOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0 O.OOE+OO O.OOE+ 00 O.OOE+OO 

‘OTPL O.OOE+ 00 6.63E-02 6.61 E-06 



RISK ASSESSMENT SPREADSHEET - EXPOSURES TCAOUGH HOUSEHOLD USE OF GROUNDWATW 

SITE NAME: UNIT 6 - OU3. MCAS CHWRY POlNT 
LOCATION: NORTH CAROLINA 
DATE: oe/o4/ae 

HAZARD INDICEBAND INCREMENTALCANCW RISKS ARE CALCULATEDBY ON THEFOLLOWlKj SPREADSHEETS THREE EXPOSUREROUTES LFlE CONSIDWED’ 
INGESTIONOF QAOUNDWATW. INHALATIONOF VOLAllLES DURING SHOWERINQ,SATHING. AN0 DWMAL CONTACT WHILE SHOWERING,SATHING 
ASSUMPTIONS AREOUTLlNED BELOW 

EXPOSURE SCENARIO: ADULT RESIDENT (RMe 

REFERENCES. EPA, DECEMBER 1082 

FOSTW AND CMOSTUVSKI. 1987 

INGESTION: IM = (CxRxEFxED,/(9WrATl 

WHWE: C = GROUNDWATW CONCENTRATION (MO/U 

INHALATION IM = (Sx R xEF x EDIABW x AT XRB x lEJ)x(Ol+ MP(-Ra rDt/Rl- EXP(Ra x(Ds-Dt))Ra) 

WHWE S = VOLATILE ORGANIC CHEMICAL 0 ENWATION RATE (UG/CUBIC METm/MlM 

R = It43ESTION RATE (LlTmS/DAYl 
EF = EXPOSURE FREQUENCV(DAYS,YEAR) 

ED = D(POSURE DURATION (YEARS) 
BW = BODY WEIQHT (KG) 
AT = AVERAGING TIME (DAY9 

DWMALCONTACT: DEX = (CxPCrAVxETxExED)~6WxATxi~) 

WHERE C = GROUNDWATW CONCENlRATlON (MG/t) 
Pc = THE Pmrxx3iLrY CONSTANT OF CHEMICAL (CM/w) 
AV = THE SKIN SLRFACEAREA AVAILABLE FOR CONTACT (Cw-21 
ET = EXPOSURE TIME (tRSIDAYj 
EF = EXPOSURE FREOUENCY (DAYSPIEAR) 
ED = EXPOSURE DURATION (YEARQ 

BW = BODY WEIQHT (KQ) 

A = INHALATION RATE (LITmS/MIFO 
OS = SHO’YKR DURATION (MIN) 
Ra = AIR EXCHANGERATE (i/MIN) 
Dt = TOTAL DURATION IN SHOWW ROOM (MI,, 

BW = BODY WEIGHT (KG) 
SV = SHOWER ROOM AA VOLUME (ti.3) 
R = IOEALQAS LAW CONSTANT(ATM-M’*3/MOL/IO 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARq 

AT = AVERAGING TIME (DAYS) 

AT = AVERAGING TIME (DAYS1 

INPUT PARAMETERS. 

INGESTION- ADULT EXPOSURE 

R’ 2 CONVWSION 

EF. 354 FACTOA (NONCAR) = 2 74E-02 

ED. B 

BW. 70 CONVWSION 

AT(NON) 2120 FACTCF, (CARClw = 2 35E-03 

AT(CAR) 25550 

DWMAL CONTACT: ADULT EXPOSURE 

AV 12400 CONVWSION 

ET 0.2 FACTOR (NONCAR) = 5 32E-02 
EF. 350 

ED 0 CONVWSION 

BW. 70 FACTCA (CARCIV = 4 WE-03 

AT (Nob+: 2120 
AT (Cm). 25550 

INHALATION ADULT EXPOSURE 

R. 10 d f 

Bw: 70 b 2 
n: 12 Tl 223 

Dt: 20 TS 31a 
R4l’ 0 0083 Ml 0 222 
sv 12 M2. 0816 
ED. 8 T 283 
R’ 0 ocw82 FR 10 
EF 350 AT’ 2120 (NONCAR) 25550 (CARCIEP 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAQE TWq 

UNIT 0 - OUS. MCki CHWRV POINT 
EXPOSURE SCENARIO: ADULT RESIDENT (RMQ 
CALCULATE DOSES 

CHEMICAL 
GW CONC. MOLECULAR 

(MQN WEIGHT 
HENRYS LAW 
CONSTANT 

MASS TRANSFER 

COEFFICIENT (KA) 

DERMAL PWM 

CONSTANT 

AA CONCENTRATlON 
(MG- MINR/SHOWER) 

4,4- DDT 0.-3 354 49 3 BOE-05 , 25E+W 

Didrh 0 owo71 390 91 5 348-05 169E+w 
RSwlk 0.009 14 92 o wE+w 0 wE+w 
ton 4 93 55 947 0 WE+00 o OOE+W 

Msrgana. 040, 54 939 0 wE+Oo OWE+00 
o WE+W 
oooE+w 

OWE+00 
owlI+w 

0 WE+W 
0 WE+W 
oWE+W 
0 WEtW 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+W 
o WE+W 
0 WE+W 
OWE+00 
o WE+W 
0 wlz+w 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
oWE+W 
OwEtW 

4 WE-01 2 JOE-07 
1 WE-02 S.l3E-07 

1 WE-03 0 WE+W 
1 WE-03 0 wFi+w 
1 WE-03 0 WE+w 

0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
OWE+W 
0 WE+W 

0 WE+W 
OwE+W 
OWE+00 

0 WE+W 
0 WE+W 
o.wE+w 

0 WE+00 
O.WE+W 
0 WE+W 

0 WE+W 
0 wE+W 
0 WE+W 
oooE+w 
O.WE+W 
0 WE+W 
OWE+W 
O.WE+W 

0 &E+W 0 WE+W 
0 WE+00 OWE+W 

OWE+00 OWE+00 
o.WE+W 0 WE+W 
0 WE+00 0 WE+W 
OWE+W 0 WE+W 
OWE+W 0 WE+W 
OWE+00 0 WE+W 
OWE+00 0 WE+W 
OWE+W 0 WE+W 

OWEtOO 0 WE+W 
0 WE+W 0 WE+W 

I 



INGESTION DERMAL INHALATION HAZARD INDEX 
RID RlD RiD INGESTION 

5 WE-W 4 WE-W 0 WE+W 2 36E-03 

5 WE-05 2 50E-05 0 WE+W 3 8OE-02 

3 WE-04 2 85E-04 O.WE+W 7 JIE-01 

3 WE-01 6 WE-02 0 OOE+W 4 ME-O( 

ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 
NIT 6 - OU3, MCAS CHWRY POINT 

XPOSURE SCENARIO: ADULT RESlDENT lRM8 . _ 
ALCULATE HAZlWD INDICES. 

ANNUAL ANNUM ANNUAL 
INGESTION DERMN INHALATION 

HEYICAL DOSE DOSE DOSE 

4’- DDT IfBE-06 9 BJE-07 3 16E-08 

ImtJrh 195E-O6 6 ME-08 7 02E-08 

rrenic 2 IOE-W 4 25E-07 0 WE+W 

,n 1 35E-01 2 WE-M O.WE+W 
IhNJWWS. 2 77E-03 5 37E-06 O.WE+W 

0 0 WEtW 0 wE+W 0 WE+00 

0 0 WEtW 0 WE+00 OWE+W 

0 0 WE+W 0 WEtW 0 WE+W 

0 owE+w OWECW owE+w 
0 0 WE+W 0 WE+w OWE+W 

0 O.WE+W 0 WE+W 0 WE+W 

0 0 WE+W O.WE+W o wE+W 

0 0 WE+W 0 WE+00 0 WE+00 
0 O.WE+W OwEtw 0 WE+W 

0 OWE+00 O.WE+W O.WE+W 

0 0 WE+W 0 WE+00 0 WE+W 

0 OWE+W OwEtw O.WE+W 

0 0 WE+W 0 WE+00 O.WE+w 

0 O.WE+W 0 WE+00 0 WE+W 

0 OwEtW 0 WEtW O.WE+W 

0 0 WE+00 0 WE+00 0 WE+W 

0 0 WE+00 0 WE+00 0 WE+00 

0 oooE+w OWEtW OWE+00 

0 0 WE+W 0 WE+00 0 wE+W 

0 0 wE+W OWE+00 0 WE+00 

0 O.WE+W 0 WE+W OWE+00 

0 0 WE+00 0 WEtW o.wE+W 
0 OWE+W 0 WE+W 0 wE+W 

0 0 WE+W 0 WE+W 0 WE+W 

0 0 WE+W 0 WE+00 0 WE+W 

0 O.WE+W 0 WE+W O.wE+W 

0 O.WE+W 0 WE+W 0 WE+W 

0 OWE+00 0 wlz+w 0 WE+W 

0 O.WE+W OwEtW 0 WE+W 

0 O.WE+W 0 WE+00 O.WE+W 

0 OWE+W 0 WE+00 0 WE+W 

0 0 WEtOO O.wE+W 0 WE+W 

0 0 WEtW OWE+00 o.WE+w 

0 0 WE+W 0 WE+W 0 WE+00 

240E-02 4 BOE-03 143E-05 115E-01 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 

0 WE+W 
o.WE+w 
0 WEtW 

0 WE+W 
O.WE+W 

OWE+00 
0 WE+W 
O.WE+W 

OWEtW 
oooE+w 
O.WE+W 
0 WEtW 
oooE+w 
0 WE+W 
OWE+00 
OWE+00 
O.WE+W 
owE+w 
O.WEtW 
owE+w 
0 WE+00 
0 WE+W 

0 WE+W 
0 ooE+w 
O.WE+W 

0 WE+W 
0 WE+W 
0 WEtW 

0 WE+W 
OWE+W 

2 46E-03 

2 42E-03 
1 49E-03 
4 37E-03 

117E-03 
O.WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+00 
0 WEtOO 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WEtW 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+00 

0 WE+00 
oooE+w 

OWEtOO 
0 WE+00 
0 WE+W 

OWEtW 
O.WE+W 
O.WE+W 

OWEtW 
0 WE+00 
0 WEtW 
0 WEtW 
0 WEtW 
0 WEtW 
0 WE+00 
0 WE+W 
0 WEtW 
OWE+00 

0 WEtW 
0 WEtW 
0 WEtW 
0 WEtW 
OWEtOO 
0 WEtW 
0 WEtW 

0 WE+00 
oooE+w 
OWEtOO 

0 WE+W 
O.WE+W 

OWEtOO 
0 WE+W 
0 WE+W 
OWEtOO 
OWE+00 
0 WE+W 
OWEtW 
0 WE+W 
O.WE+W 

0 WE+W 
owE+w 
O.WE+W 

OWE+00 
0 WE+00 
0 WEtW 
0 WEtW 
OWE+00 
0 WE+W 
0 WEtW 
OWE+00 
o WEtW 
0 WE+W 
0 WE+W 
OWEtW 
OWEtW 

0 WE+00 
o WE+W 

4 BiE-03 
4 13E-02 
7 32E-01 
4 55E-01 

1 IBE- 
0 WE+W 
OWEtW 

0 WE+00 
O.WE+W 
OWE+W 

0 WE+00 
0 WE+W 
0 WE+W 
OWE+00 
OWEtW 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
OWEtW 
o.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
OWE+00 
OWEtW 

0 WE+00 
o WE+W 
0 WE+W 

0 WEtW 
0 WE+W 
0 wE+w 
0 WEtW 
0 WE+00 
0 WEtW 
0 WE+W 
0 WE+W 

0 O.WE+W O.WE+W O.WE+W 0 WE+W 0 wlz+w OWE+W O.WE+W 

>TAL HUMID INDEX 1.34EtW 1.19E-02 OWE+W I 35E+ 00 

HAZARD INDEX 
DERMAL 

HAZARD ,NDEX 
INHALATION 

TOTAL 
HAZARD INDEX 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
‘NIT 6 - OU3. MCAS CHERRY POINT 
XPOSURE SCENARIO: ADULT RESIDENT (RMEJ 

ALCULATEINCREMENTALCANCW RISK 

HEMICAL 
LFETIME AW3 
INGESTION DOSE 

4- DDT l.OlE-07 
*nrh 1 67E-07 
B.“ic 1 WE-05 
2” 1 l(IE-02 
lupmes* 2 37E-W 

0 0 WE+W 
0 0 WE+W 
0 0 OOEtW 
0 0 WE+W 
0 0 WE+W 
0 0 WE+W 

LFETIME AVG 
DWMAL WSE 

8 42E-08 
5 lBE-09 

3 WE-08 
2 25E-05 

4 60E-07 
0 WE+W 
0 WE+W 

0 WE+W 
o.ooE+w 

OWE+00 
OWE+00 

0 0 WE+W O.WE+W 

0 0 WE+W 0 WE+W 

0 0 WE+W 0 WE+W 

0 O.WE+W OWEtOO 

0 0 WE+W OWE+W 

0 OWE+00 0 WE+W 

0 O.WE+W 0 WE+W 

0 0 WE+W 0 WE+W 

0 0 WE+W 0 WE+W 

0 O.WE+W 0 WE+W 

0 0 WE+00 0 WE+W 

0 0 WE+W 0 WE+00 

0 O.WE+w o.ooE+w 

0 OWE+00 0 WE+W 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
- 0 

0 
0 
0 

OWE+00 0 WE+W 
0 WE+W 0 WE+W 
0 WE+00 0 WEtW 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 
OWE+W 0 WE+W 
OWE+00 0 WE+W 
0 WE+W OWE+00 
0 WE+W 0 WE+W 
O.WE+W 0 ooE+w 

0 WE+W O.WE+W 
0 WE+W 0 wE+W 
0 WE+W 0 WE+W 

OWEtW 0 OOE+W 

LFETIME AVG CSF 

INHALATION DOSE INGESTION 

2.71E-09 340E-01 

B.OPE-OQ 1 60E+Ol 

O.WE+W 1 ME+W 

0 WE+W 0 WE+00 

OWE+00 O.WE+W 
0 WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
O.WE+W 

OWE+00 
0 WE+W 
o.ooE+w 
OWE+00 
O.WE+W 
O.WE+W 

0 WE+W 
0 WE+W 
O.WE+W 

0 WE+W 
O.WE+W 
o.ooE tw 

0oQEtw 
o.ooE+w 
O.WE+W 

O.WE+W 
O.WE+W 

o.wE+w 
O.WE+W 
O.WE+W 
0 WE+W 

O.WE+W 
o.ooE+w 
O.WE+W 

0 WE+W 
O.WE+W 
OWE+W 
0 WE+W 

CSF CSF CANCER RISK 
DERMAL INHALATION INGESTION 

4 25E-01 340E-01 3 43E-08 

3 20E+W 1 WE+01 2 67E-W 
1 EOE+W i SlE+Ol 2 82E-05 

0 WE+W 0 WEtW 0 WE+W 
OWE+W OWE+00 0 WE+W 

0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 

0 WE+00 
O.WE+W 
OWEtOO 

0 WE+00 
0 WE+w 
0 ooE+w 

0 WE+00 
0 WE+W 
0 WE+W 

0 WE+00 
0 WE+W 
OWE+00 
0 WE+W 
0 ooE+w 
0 CoEtw 
0 WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+W 

0 WEtW 
0 WE+W 
0 WE+W 

0 WE+W 
O.WE+W 
0 WEtW 
0 WEtW 

CANCER RISK 
DERMN 

3 5BE-08 
1 WE-00 
5 83E-08 

0 WE+00 
O.WE+W 
OWEtW 

0 WE+W 
0 OOE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WEtW 
OWE+00 
0 WE+W 

OWE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WEtW 
OWE+W 
0 WE+W 

0 WE+00 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+00 
OWE+00 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+00 

0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 

CANCER RISK 
INHALATION 

92OE-10 
9 63E-08 
OWEtW 
O.WE+W 
0 WE+W 

0 WEtw 
O.WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WEtW 
0 WE+W 
OWE+00 
OWE+00 
OOOEtW 

0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 

OWE+00 
0 WE+W 
OWEtOO 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+W 
0 WEtW 
OWE+W 
0 WEtW 
0 WE+W 
0 WE+W 

OWE+00 
OWEtW 
0 WE+W 
0 WE+00 
0 WE+00 
0 WEtW 
OWE+W 

TOTAL 
CANCER RISK 

7 llE-0.5 

2 78E-W 
2 82E-05 
0 WEtW 
0 WEtW 
OWE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 wE+W 

OWEIW 
0 WE+W 
0 WE+W 

OWE+00 
0 WEtW 
0 WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
oooE+w 
0ooEtw 
0 WE+00 
OWEtW 
O.WE+W 

OWE+00 
o.ooE+w 
0 WE+W 

oooE+w 
0 WE+W 
0 WE+W 
O.WE+W 
o.ooE+w 
o.oLs+w 
0 WEtW 
0 WEtw 
oooE+w 

0 wE+w 
O.WE+W 

0 OWE+00 0 WE+W oooE+w OWEtOO 0 WE+W 0 WE+00 O.WE+W 

JTAL RISK 309E-05 1 llE-07 0 72E-01) 3 llE-05 

I ( 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES ‘THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCHARIO: CHILD RESlDEFlT (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENl) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 

‘AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 0 IR: 200 
EF: 1 EF: 350 
Fi: 1 Fi: 1 
ED: 1 ED: 6 
Bw: 1 BW: 15 
AT(CAR): 25550 AT(CAR): 25550 
AT(N ON): 365 ATfNON): 2190 

DETERMNE CONVERSION FACTORS: 
ADULT: CHILD: CHILD (CANCER RISK): 

CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 1.26E-05 (AVG ANNUAL DOSE) CF: l.lOE-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CHILD RESIDWT (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADUT ANNUAL LlFEllME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (YGIKGIDAY) (KG-DAY/MO) 

Antimony 
Arsenic 
Ssium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 198E-04 O.OOEtOO 
54.3 6 Y4E-04 O.OOEtOO 
732 9.36E-03 O.OOEtOO 
2.3 2.94E-05 O.OOE to0 

22900 2.93E-01 O.OOE to0 
55.4 7.OBE-04 O.OOEtOO 

9960 1.27E-01 O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE too 
O.OOEtOO o.OOEtOO 
O.OOE too O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE t 00 O.OOE to0 
O.OOE t 00 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 
0.00Et00 O.OOEtOO 
O.OOE to0 O.OOEtOO 

1.70E-05 4.00E-04 
5.95E-05 3.00E-04 
6.02E-04 7.00E-02 
2.52E-06 5.00E-03 
2.51E-02 900E-01 
6.07E-05 7.00E-03 
l.O9E-02 l.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOF +OO 
O.OOE tO0 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

O.OOEtOO 
1.50EtOO 
O.OOE to0 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. MCAS CHERRY POlNT 
MPOSURE SCENARIO: CHILD RESIDENT (RME) 
DETERMlJE HAZARD INdCES AND CANCER RISK 

HAZARD INDM HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Antimony 
Arsenic 
Barium 
Bayllium 
Iron 
Vanadium 
Aluminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 

4.95E-01 O.OOEtOO O.OOEtOO 
2.3lEtOO O.OOEtOO 6.93E-05 
1.34E-01 O.OOEtOO O.OOEtOO 
566E-03 O.OOEtOO l.O6E-05 
9.76E-01 O.OOEtOO O.OOEtOO 
1.01 E-01 O.OOEtOO O.OOEtOO 
1.27E-01 O.OOEtOO O.OOE to0 ’ 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 

4.15E+OO ikQOEt60 1.66E-64 



I 
RI~( ASSESSMENT SPREADSHEET - DIRECT CERMAL CONTACT WTH saL 

SITE NAME: UVIT 6 - OLB, MCAS CHERRY POIM 
LOCATION: NORTH CMUINA 
DATE: wxps 

HAZARD INaCES ANI INREMENTPL CMCER Rl9(S ARE CALCU-ATED BY THIS S=‘FEADSHEET. 
MPOSlJRES THROUGH DERhFAL CONTACT WlTH SUffACE/SLESURFACE SOIL ARE EVALUATED. 
ASSLIM’TIONS ARE OUTLINED BEL.OW. 

EXPOSURE SCENMiIO: CHLD RESIDENT (WE) 

RELEVANT EQUATION: CEX= (CxS4xAFxABSxEFxED)/(ElWxATxCF) 

bvt-EE: C = CONCENTRATlON IN SOlL (MG/KG) 
S/l1 = CHILD 9(IN SURFACE AREA (SQ ChryDAY): 3910 
SK? = /‘OUT SKIN SURFACE AREA (SQ CMlaAv): 1 
AF = ADHERENCE FACTOR (h+lQ’SQ CM): 1 

ABS = ABSORPTION FRACTION: ORGANICS: 
(DECIMAL FRACTION) INORGANCS: 

EFI = MILD EXPOSURE FFEWENCf (DAYS/YEAR): 
EF2 = ADU-T EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = CHILD EXPOSURE DLFIATION (YEARS): 
ED2 = ADUT EXPOSURE WRATlON (YEARS): 
SW1 = BODY WEIGHT CHLD (I$): 
SW = BOOY WEIGHT ACU-T p<G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINM;ENS (CHLD): 
AT2 = AVERAGING ll bl? (DAYS), NONCARCINOGENS (ADU-T): 
AT3 = AVERAGING TIE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MGKG) 

0.01 . 
0.001 

350 
1 
6 
1 

15 
1 

2190 
365 

25550 

XTERMINZ CQVVERSICN FACTOAS: 
DEX = (C)*@A SQ CM)*(AF k’Q’SQ CM)*(ABS)*(EF DAYS’YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’lffi MG) 

DOSEchild = (CFl)*(C)*@ElS) cFl= 2.50E-04 CANCER FISK = (CF3)*(C)‘(ABS) cF3= 2.14E-05 

DOSEadult = (CF2)*(C)*(ASS) cF2= 2.74E-09 



Rlsc As3EssraN-r swimsHEEr - cm33 azmm CONTACT WITH saL (PAGE TWO) 
UNIT 6 - OLD, MCAS CHERRY POINT 
EXPOSURE SCEIUARIO: CHLD RESIDENT (RME) 
CALCUATE DOSES: 

CHEMCAL C (MG/KG) 
AEBOAPTION 
FRACTION 

AMWAL CHL II AIWUA.. AlXLT LIFETIME AVERAGE DERMAL ffll DERMAL CSF 
IXXE (ffi/KWAY) WSE (ffi/KWAY) DOSE (MGKGIDAY) @M.%KG/DAY) Q(G- DAY/MG) 

Andmony 15.5 0.001 3.87E-06 

FVSWliC 54.3 0.001 1.36E-05 

Barium 732 0.001 1.03E-04 
Beryllium 2.3 0.001 5.75E-07 
Iron 22900 0.001 5.72E-03 

Varradum 55.4 0.001 1.38E-05 
AJumlnum 9960 0.001 2.49E-03 

0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0 OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OOOEtOO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
0.00E+00 

O.OOEtOO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOEtOo 
0.00E+00 
O.OOE+OO 
O.OOE+oo 
0.00E+00 

3.32E-07 B.OOE-05 O.OOE+OO 
l.l6E-06 2.05E-04 1 BOEt 00 
1.57E-05 1.40E-02 O.OOE+OO 
4.93E-08 KOOE-05 4.30Et02 
4.91 E-04 B.OOE-02 0.00E+00 
l.l9E-06 1.40E-03 O.OOE+OO 
2.13E-04 2.00E-01 O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.ooE+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtoo 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0 OOEtOO 
0 OOEtOO 
O.OOE+OO 
0.00E+00 



Rl9< ASSESShlENT SPREADSHEET - DlRECT DERMAL CONTACT WWTH SolL (PAGE THREE) 
UNIT 6 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: CHILD RESIDENT (RME) 
DETERMINE HAZAFU INDICES AND CANCER RISK: 

CHEMCAL 

Antimony 
ksenic 
B&urn 
Beryllium 
Iron 
Vaarradum 
hmlnum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
CHILD 

4.94E-02 
4.76E-02 
1.31 E-02 
l.l5E-02 
9.54E-02 
9.99E-03 
1.24E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEi 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

HAZARD INDEX 
ADULT 

INCREMENTAL 
CANCER RISK 

O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
0.00E+00 
O.OOE+ 00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 

O.OOE+ 00 
1 ME-06 
O.OOE+OO 
2.12E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOEi 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 

-0TAL 2.3BE-01 O.OOE+OO 2.31E-05 



ISK ASSESSMENT SPREADSHEET - EXPOSURES THIOUGH HOUSEHOLD USE OF GROUNDWATER 

ITE NAME: UNIT6 - OU3, MCAS CHRRV PMNT 
OCATION: NORTH C*ROUNA 
IATE: %/04/% 

IAZARD INDICES AND INCREMENTAL CANCW RISKS ARE CALCULATEDBY ON THEFOLLOWlffi SPREADSHEETS THREE EO’OSURE ROUTES CRE CONSlOWED: 

lGESTlON OF GROUNDWATW, INHALATION OF VOLATILES DURIM SHOWERINGBATHING. AND DWMAL CONTACT WHILE SHOWERINGBATHING 
SSUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: CHILD RESIDENT (RMQ 

EFWENCES EPA, DECEMBER ,889 
FOSTW AND CMOST~SKI. 1987 

IGESTION. IM = (CxRxEFxEQ/(BWxAT) INHALATION. IEX = (Sx R xE x ED)@WxATxRo x lE3)x(Ds + EXP(-Ra xD)/Ra - MP(Rax(Dr-Dl)),Ra) 

WHERE C = GROUNDWATW CONCENlRATlON (MG/U WHERE S = VOLATILEORGANIC CHEMICALGENWATIONRATE (UG/CUBIC METER/MIFP 
R = IMESTION RATE (LITWSIOAY) R = INHALATION RATE (LITWS/MIF) 
EF = EXPOSURE FREGUENCV (DAYS/YEAR) D = SHOWER DURATION (MIN) 
ED = DBOSLRE DURATION (YEARS) Ra = AIR EXCHANGE RATE (l/MIN) 

SW = EODVWElGHT(KG) Dt = TOTAL DURATION IN SHOWW ROOM (MIF( 

AT = AVERAGING TIME (DAYS) BW = BODY WEIGHT (KG) 
SV = SHOWER ROOM AA VOLUME (m.3) 

WMALCONTACT’ DEX = (CxPC XAVX ET x w x ED)I(BW x AT x IOOO) A = IDEAL GAS LAW CONSTANT (ATM-M.-S/M CUIQ 
EF = EXPOSURE FREDUENCV(DAVS,YEAFl) 

WHWE. C = GROUNDWATW CONCENTRATION (MG,L) ED = EXPOSUIE DURATION (YEARS) 

PC = THE PERMEABILITYCONSTANT ff CHEMICAL (CM/m) AT = AVERAGING TIME (DAYS) 
AV= THE SKlNSURFACEAREAAVAllABLEFCR CONTACT (CM”*2) 
ET = EXPOSURE TIME (MSIDAY) 

EF = EXPOSURE FREQUENCY (DAVSPIEAR) 
ED = MPOSURE DURATION (YEARS) 

BW = BODVWElGHT(KG) 
AT = AVERAGING TIME (DAY4 

PUT PARAMETERS 

GESTION: CHILD EXPOSLAE DERMAL CONTACT CHILD EXPOSURE 

R. 1 CONVWSION AV 7200 

EF’ 350 
CONVWSION 

FACTaA (NONCAR) = B 39E-02 ET 

ED. 

0.2 

a 

FACTOR (NONCAR) = 0 31E-02 

EF, 

BW. 

360 

16 CONVWSION ED 0 
AT( NON)’ 

CONVWSION 

2100 FACTOA (CARCIt+ = 5 48E-03 BW 15 FACTOR (CARCIY = 

AT(CAR) 

7 ME-03 

25550 AT (NOW 2190 
AT (Cm) 25550 

HALATION CHILD MPOSURE 

PI: 10 d 1 

BW. 15 b. 2 
n. 12 Tl’ 293 

DI 20 TS’ 318 

Ra: 0.0083 Ml 0 982 

SV’ 12 M2 0618 

ED e T 293 

R. O.cQooB2 FR 10 

EF’ 350 AT 2120 (NONCAR) 25550 (CARCIFp 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE TWO 
INIT 6 - OU3. MCAS CHERRY POINT 

XPOSURE SCENARIO: CHILD RESIDENT (RMEI 
ALCUIATE DOSES 

GW CONC MOLECULAR HENRYS LAW MASS TRANSFW DERYAL PERM. AIFI CONCENTRATlON 
:HEYICAL NM-) WEIGHT CONSTANT COEFFICIENT (KA) CONSTANT (MO- MINILISHOWER) 

.4’- DDT ooaoo43 354 49 3 BOE-05 , 25E+W 4 3OE-01 2 3OE-07 
‘*tlrh o.woo71 380 01 5.34E-05 16OE+W 160E-02 5 13E-07 
rtenlc OWB 74 92 OWEtW OWE+00 1 WE-03 0 WE+00 
on 4 03 55 85 0 WE+W 0 WE+W 1 WE-03 0 WE+00 
Imga”“. 0 101 54 03 0 WE+00 0 WE+W I WE-03 0 WE+00 

0 WE+W 0 WE+W 
0 WE+W OWE+W 

0 WE+W OWE+00 
0 WE+W O.WE+W 
O.WE+W 0 WE+W 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 
O.WE+W OWE+00 

0 WE+W 0 WE+00 
O.WE+W 0 WE+00 
0 WE+W 0 WE+W 

0 WE+W 0 ooE+w 
0 WE+W o.WE+OO 
0 WE+W 0 WE+W 
0 WE+W ooQE+w 

0 WE+W O.WE+W 
0 WE+W 0 WE+W 

0 WE+W OWE+00 

0 WE+W 0 WE+00 
O.WE+W OWE+00 

0 WE+W oooE+w 

0 WE+W O.WE+W 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 

0 WE+W OWE+00 

0 WE+W OWE+W 
0 WE+W 0 WE+W 

0 WE+00 OWE+00 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 

0 WE+W 0 WE+W 

0 WE+W OWE+W 
0 WE+W OWE+W 

0 WE+W 0 WE+00 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 

NIT I - OU3. MCAS CHERRY POINT 
XPOSURE SCENARIO: CHILD RESIDENT (RME) 

ALCULATE HAZPRD INDICES 
ANNUAL ANNUM ANNUAL 

INGESTION DERYAL INHALATION INGESTION 

HEMICAL DOSE DOSE DOSE RfD 

4’- DDT 2 75E-Mi 172E-06 1 47E-07 5 ME-04 

lanrn 4.54E-08 1 WE-07 3 28E-07 5 WE-05 

‘tonic 5 IlE-04 

,” 3.15E-01 

st-gmes . 6 46E-03 

0 0 WE+00 
0 0 WE+W 
0 0 WE+00 
0 0 WE+00 
0 0 WE+W 

0 0 WE+00 

0 0 WE+W 

0 0 WE+00 

0 0 WE+00 

0 O.WE+W 

0 0 WE+00 
0 O.WE+W 

0 O.WE+W 

0 O.WE+W 

0 O.WE+W 

0 0 WE+W 

0 OWE+00 

0 0 WE+W 

7 45E-07 
4 59E-04 
0 40E-06 

0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
ooQE+w 

OWE+00 
0 WE+W 
0 WE+00 
‘o.WE+W 
0 WE+W 

O.WE+W 
0 WE+W 

0 WE+W 
O.WE+W 
O.WE+W 
oooE+w 
0 WE+W 
O.WE+W 

0 WE+W 3 WE-04 

0 WE+W 3 WE-01 

0 WE+W 2 40E-02 

0 WE+00 
0 WE+00 

0 wE+w 
0 wlz+w 

0 WE+00 
O.WE+W 
O.WE+W 
o.wE+w 
O.WE+W 

OwEtW 
0 WE+00 
O.wE+W 

OWE+00 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
0 WE+W 

0 0 WE+00 0 WE+00 OWE+00 
0 0 WE+00 O.WE+W O.WE+W 

0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 WE+00 0 WE+W 0 WE+00 
OWE+00 0 WE+00 0 WE+00 
0 WE+W 0 WE+00 0 WE+W 
O.WE+W 0 WE+00 0 WE+00 
O.WE+W 0 WE+W O.WE+W 
0 WE+W oooE+w 0 WE+W 
OWE+00 0 WE+00 0 WE+00 
0 WE+00 0 WE+W O.WE+W 
0 WE+W 0 WE+W 0 WE+00 
0 WE+00 0 WE+W O.WE+W 
0 WE+00 O.WE+W O.WE+W 
OWEtW 0 WE+W 0 WE+00 
0 WE+00 0 WE+00 0 wlz+w 
O.WE+W 0 WE+00 O.WE+W 

DERMAL INHALATION HAZARD INDEX 
RiD RfD INGESTION 

4 WE-04 0 WE+W 5 ME-03 
2 50E-05 0 OoEtw 0 OBE-02 
2 85E-04 0 OOE+W 170EtW 
6 OOE-02 0 OOE+W 105EtW 
460E-03’ 1 43E-05 2.69E-01 

0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+W 

O.WE+W 
0 WE+W 

0 WE+00 
0 WE+00 
0 WE+W 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+00 
O.WE+W 
OWEtOO 

OWE+00 
0 WE+00 
O.WE+W 
OWE+00 
O.WE+W 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
OWEtW 

HAZARD INDEX 
DERYM 

4 30E-03 
4 23E-03 
2 61E-03 
7 65E-03 
2 04E-03 

O.WE+W 
0 wE+w 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 

0 WE+w 
0 OoEtw 
0 WE+W 

0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
O.WE+W 
O.WE+W 

0 WE+W 
0 WE+00 
0 WE+W 

0 WE+00 
0 WE+00 
0 WE+W 
OWE+00 

0 WE+00 
0 wE+w 
0 WE+00 

HAZARD INDEX 
INHALATION 

0 WE+W 

0 WE+00 
0 WE+00 
0 WE+W 

OWE+00 
OWEtW 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 

0 WE+00 
0 WE+W 

0 WE+W 
O.WE+W 
OWEtW 
0 WE+00 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+00 

0 WE+00 
0 WE+00 

0 WE+W 

TOTAL 

HAZAAD INDEX 

0 80E-03 
0 50E-02 
, 71EtW 
1 WE+W 

2 71E-01 
0 WE+W 

0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 

0 WE+00 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+00 

0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 

0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 wE+w 
OWECW 
0 OOEtW 
0 WE+W 
OWE+00 

0 0 WE+00 OWEtW 0 WE+00 0 WE+W OWE+00 0 WE+00 O.WE+W 

>TAL HAZMD INDEX 3.12Et 00 200E-02 OWEtOO 3.14E+W 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
‘NIT 5 - OU3. MCAS CHWRV POINT 

XPOSURE SCENARIO: CHILDRESIDENT (RUE) 
ALCULATEINCREMENTALCANCW RISK 

LlFETlME AM 
HEMICAL INGESTION DOSE 

,A’- DDT 2 WE-07 
Wrh 3 58E-07 
rr.nic 4 381-05 
2” 2 70E-02 

lhrgM6s4 5 53E-04 
0 owE+m 

0 0 OOE+m 
0 O.OOE+W 
0 0 wE+w 
0 0 wE+OO 
0 0 mE+m 

0 0 mE+W 
0 0 WE+W 
0 O.WE+W 

0 0 WE+W 
0 O.WE+W 
0 0 WE+W 
0 0 WE+W 
0 o.w.E+w 
0 0 WE+W 

0 0 WE+W 
0 O.WE+W 
0 0 WE+W 
0 0 WE+00 

LF ETIME AVG 
DWMAL DOSE 

LFETIYE AVG CSF 
INNAIATION DOSE INGESTION 

CSF CSF CANCER RISK 
DERMAL INHALATION INGESTION 

CANCER RISK 

DERHAL 
CANCER RISK 
INHALATION 

TOTAL 
CANCER RISK 

1 ME-07 125E-O8 3 40E-01 4 25E-01 3 40E-01 6 OlE-O.3 6 27E-08 147E-07 
OO5E-00 2.51E-08 1 6OE+Ol 3 ZOE+W 1 80E+Ol 8 22E-08 2 mE-00 5 7OE-W 
6 JBE-08 0 ooE+m lmE+w 1 SoEtm 1.51EtOl 6 58E-05 I OZE-07 6 59E-05 
3 93E-05 O.mE+w o.ooE+w 0 OOE+W omE+m 0 WE+W 0 wE+m 0 WE+W 
8 WE-07 Q.mE+w 0 WE+W OwE+W 0 mE+w 0 WE+W 0 WE+W OwE+w 
0 WE+00 omE+w 0 mE+w owE+m ooQE+w 
0 WE+W o.mE+w O.wE+W 0ooEtm o.wE+w 
OWE+00 O.wE+w OWE+00 0 mE+w 0 WE+W 
owlt+w 0 WE+00 OmEtm 0 WE+00 0 WE+W 
0 WE+W 0 WE+m 0 WE+m 0 WE+W OWE+00 
0 WE+00 O.wE+m OmE+w 0 WEtW 0 WE+m 
oooE+oo oooE+w omE+w owE+w owiztw 
oooE+w O.WE+m oooE+m omE+m 0 wlx+w 
0 wE+w o.wE+m oooE+m OwE+w owE+w 
OWE+W o.mEtw o WE+W ornEt 0 WE+m 
0 ooE+w 0 WE+W oWE+W OmE+W oc-x+m 
0 WE+W o.mE+m omE+m 0 WE+W oooE+w 
0 WE+W o.mE+w owE+w ornEt owE+m 
0 WE+W o.ooE+w o wE+W ooohm 0 mE+m 
0 WE+W oooE+w 0 WE+W 0 WE+W OWEtOO 

0 WE+W 0 mE+w 0 WE+m 0 WE+00 oooE+w 

0 WE+00 O.WE+W owE+m 0 WE+W OmE+w 
ooM+w OWE+W omE+m 0 WE+W 0 WE+W 

OWEtOO o.ooE+w omE+w 0 ooE+w 0 WEtW 

0 0 WEtW 0 WE+W o.mE+m OmE+W omE+w 0 WE+00 

0 O.WE+W 0 WE+W o.mE+m 0 wE+m OWE+W omE+m 

0 0 WE+W 0 WE+W o.ooE+m omE+w 0 WE+m oooe+m 
0 0 WE+00 0 mE+w o.wE+w 0 oce+m 0 WE+W 0 mE+W 

0 0 WE+W 0 WE+W omE+m O.mE+m 0 mE+m 0 mE+m 

0 0 WE+W OWE+00 O.WE+W 0 WE+00 0 WE+00 0 WE+W 

0 0 WE+00 O.WE+W o.oaE+w OmE+W 0 WE+W 0 wE+m 

0 o WE+W 0 WE+W o.wE+m O.wE+W omE+w omE+m 

0 o.mx+w 0 WE+W o.ooE+w omE+m 0 WE+W 0ooEtw 

0 0 WE+00 0 WE+W OWE+00 0 ooE+w 0 WE+00 o.wE+w 

0 0 mE+m 0 WE+00 O.WE+W O.wE+w 0 wE+m 0 ooE+w 

0 o wE+OO 0 WE+00 O.WE+w 0 WE+W omE+w 0 WEtOO 

0 o.wE+m OWE+00 o.wE+m oootz+m 0 mE+w 0 WE+00 

0 o.mE+w OWE+W o.ooE+w 0 WE+00 0 WE+W 0 WE+W 

0 0 WE+00 0 mE+m o.ooE+w O.WE+W 0 WE+W 0 wE+m 

0 o.wE+m O.mE+m o.wE+m 0 WE+W O.WE+W o WE+W omE+w 

4 29E-O9 
4 4OE-07 
0 WE+W 
OWE+00 
omE+w 
0 WE+W 
OmE+w 

0 WE+00 
0 WE+W 

omE+w 
0 WE+W 
owE+m 
0 WE+m 
0 WE+m 
o.mE+m 

0 mE+w 
O.WE+W 
0 mE+w 
OrnEIW 

OWE+00 
0 WE+W 
0 mE+w 

0 WE+W 
OmEtW 
0 mE+m 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+m 
owE+m 
0 WE+W 
0 WE+W 
0 OOEIW 
0 WE+W 
OmEtW 
0 WE+m 
OWE+W 
o WE+W 

3TALRISK 7.21E-05 1 ME-07 4 HE-07 727E-05 

___. 

I I, 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESllON OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS AREOURINED BELOW. 

EXPOSURE SCWARIO: JO-YEAR RESlDENT (ADULT AND CHILD) (RYE) 

RELEVANT EQUATION: lM=(CxIRxFixEFxEO)/(BWxATxCF) 
I 
I 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) . 
Fi = FRACTlON FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUB(CY (EVENTS/YEAR) 
ED = D(POSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: 

IR: 100 
EF: 350 
Fi: 1 
ED: 24 
BW: 70 
AT(CAR): 25556 
AT(NON): 6760 

CHILD: 
I 

IR: 200 
EF: 350 
Fi: 1 
ED: 6 
BW: 15 
AT(CAR): 25556 
AT(NON): 2190 

DETERMINE CONVERSION FACTORS: 
ADULT: CHILD: 

1.37E-06 (AVG ANNUAL DOSQ 
ADULT/CHILD (CANCER RISIQ: 

CF: CF: 1.26E-05 (AVG ANNUAL DOSQ CF: 1.57E-06 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
I 

UNIT6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: 30-YEAR RESIDENT (ADULT AND CHILD) (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUM LlFETlYE AVERAGE RFD 
CH EYICAL 

CSF 
C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (UG/KG/DAY) (KG-DAYIYG) 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 1.96E-04 
54.3 6.94E-04 
732 9.36E-03 
2.3 2.94E-05 

22900 2.93E-01 
55.4 7.06E-04 

9960 1.27E-01 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

2.12E-05 
7.44E-05 
1 OOE-03 
3.15E-06 
3.14E-02 
7.59E-05 
1.36E-02 
0.00E+00 
O.OOEtOO 
O.OOEtOo 
O.OOE+oo 
O.OOE+oo 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

2.43E-05 4.00E-04 O.OOE to0 
6.50E-05 3.00E-04 1.50EtOO 
l.l5E-03 7.00E-02 O.OOE+OO 
3.60E-06 5.00E-03 4.30EtOO 
3.59E-02 3.00E-01 O.OOE to0 
6.67E-05 7.00E-03 O.OOEtOO 
1.56E-02 l.OOEtOO O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 



IISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
JNIT6 - OU3. MCAS CHERRY POINT 
XPOSURE SCWARIO: 30-YEAR RESIDENT (ADULT AND CHILD) (RME) 
IETERMNE HAZARD INEKES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX 
:HEMICAL 

INCREMENTAL 
CHILD ADULT CANCER RISK 

Wimony 4.95E-01 5.31E-02 O.OOEtOO 
\nenic 2.31E+OO 2.46E-01 1.26E-04 
larium 1.34E-01 1.43E-02 
IffyIlium 

O.OOEtOO 
5.66E-03 6.30E-04 1.55E-05 

‘Oil 9.76E-01 l.O5E-01 0.00Et00 
fanadium l.OlE-01 l.OBE-02 O.OOEtOO 
rluminum 1.27E-01 1.36E-02 

0 
O.OOEtOO 

O.OOE to0 O.OOEtOO O.OOE t 00 
0 0.00E+00 O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE to0 
0 O.OOE t 00 O.OOE t 00 O.OOE to0 
0 O.OOE to0 O.OOEtOO O.OOE too 
0 O.OOEtOO O.OOE to0 O.OOE to0 
0 O.OOE to0 O.OOE tO0 O.OOEtOO 
0 O.OOE+OO O.OOEtOO 0.00Et00 
0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.oOEtoO O.OOE+OO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 O.OOE to0 O.OOE too O.OOE t 00 
0 O.OOEtOO O.OOEtOO O.OOEtOo 
0 O.OOEtOO O.OOE+OO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO o.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOo 
0 O.OOE +oo O.OOE +00 O.OOE too 
0 O.OOEtOO O.OOE+OO O.OOE too 
0 O.OOE+OO O.OOE to0 O.OOEtOO 

OTAL 4.15E+W 4.45E-01 1.43E-04 



RISC ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH SML 

SlTE NAME: UVIT 6 - Ou3, MCAS CHERRY POINT 
LOCATION: NORTH CARCLINA 
DATE: ~lwps 

HAZARD INDlCES AN3 INREMENTPL CANCER RI%3 ARE CALCUATED BY THIS SPFEADSHEET. 
D(POSJRES THROUGH DEFIMAL CONTACT WlTH SUffACE/SU3SURFACE SOIL ARE R/ALUATED, 
ASSLlk4’TIONS ARE OLIILINED BELOW. 

EXPOSURE SCENARIO: XI-YEAR RESIDENT (AMIT ANI CHILD) @WE) 

RELEVANT EQWTIW: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WtEl=E: C = CONCENTRATION IN SolL (MG/KG) 
FAl = CHILD 9<IN SURFACE AREA (SQ CVJOAY): 
SC2 = ADU-T SKIN SURFACE AREA (SQ CM/DAY): 
AF = ADHERENCE FACTOR (MAc/SQ CM): 

ABS = AEISOWTION FRACTION: OAGANICS: 
(DECIMAL FRACTION) INCRGANCS: 

EFI = CHILD EXPOSUFE FFEWENCY (DAYWEAR): 
EF2 = ADUT EXPOSURE FRECUENCf (DAYS/YEAR): 
ED1 = CHILD EXPOSURE DLRATION (YEARS): 
ED2 = A!lUT EXPOSLRE WRATlON (YEARS): 
BWl = BOOY WEIGHT CHLD (KG): 
BW,? = BCOY WElGHT ACUT KG): 
AT1 = AVERAGING TltvE (DAYS), NONCARCINOGENS (CHLD): 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADLLT): 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MGKG) 

3910 
5230 

1 

0.01 
0.001 

350 
350 

6 
24 
15 
70 

2190 
8760 

25550 

CETERMINZ COM/ERSlON FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MCilSQ CM)*(ABS)*(EF DAYS’YEAFl)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG/l ffi MG) 

DOSEchild = (CFI)*(C)* (ABS) CFl = ZSOE-04 CANEFI FISK = (CF3)*(C)*(ABS) cF3= 4.60E-05 
DOSEacblt = (CF2)*(C)*(ABS) a=2= 7.16E-05 

I 



RISiC ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
UNIT 6 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: XI-YEAR RESIDENT (ADULT AND CHILD) (RME) 
CMXLATE WSES: 

ABSORPTION ANUUAL CHLD ANNUAL ADU-T LIFETIME AVERAGE DERWL RFD 
CHEMCAL C WWG) FRACTION DOSE (MGIKWAY) DOSE (MGIKWAY) DOSE (MGIKWAY) W3KcilDAy) 

Anlmcny 
/%senlc 
Bxlum 
Beryllium 
Iron 
Vanadum 
Aluminum 

15.5 0.001 3.67E-06 
54.3 0.001 1.36E-05 
732 0.001 1.83E-04 
2.3 0.001 5.75E-07 

22900 0.001 5.72E-03 
55.4 0.001 1.36E-05 

9960 0.001 2.49E-03 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 

l.llE-06 7.13E-07 6.00E-05 
3.69E-06 2.50E-06 2.65E-04 
5.24E-05 3.37E-05 1.40E-02 
1.65E-07 l.O6E-07 5.00E-05 
1.64E-03 l.O5E-03 6.00E-02 
3.97E-06 2.55E-06 1.40E-03 
7.14E-04 4.56E-04 2.00E-01 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEtOO’ O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEt 00 O.OOEtOO 
O.OOE+00 O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+00 O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00E+00 O.OOE+OO 

DERMAL CSF 
W-MYMQ 

O.OOE+OO 
1 .soE+oo 
0.00E+00 
4.30E+02 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 



Rl9< ASSESSMENT SPREADSHEET - MRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 6 - OLB, MCAS CHERRY POINT 
EXPOSURE SCENARIO: xl-YEAR RESIOENT (ADUT AND CHILD) (RME) 
XTERMIK: HAZARD INDICES AND U’JVCER RISK: 

UiEMCAL 
HAZARD INDEX 

CHILD 
HAZARD INDEX INCREMENTAL 

ADUT CANCER RlSK 

L\ntimmy 4.64E-02 1.39E-02 O.OOE+OO 
tsenlc 4.76E-02 1.37E-02 4.00E-06 
*iurn 1.31 E-02 3.75E-03 O.OOE+OO 
3efyllium l.l5E-02 3.30E-03 4.55E-05 
ron 9.54E-02 2.73E-02 O.OOE+OO 
iartadum 9,6QE-03 2.64E-03 O.OOE+OO 
Yumlnum 1.24E-02 3.57E-03 O.OOE+ 00 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+ 00 
0 O.OOE+ 00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 
0 O.OOE+ 00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 
0 O.OOE+OO 0.00E+00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 
0 O.OOE+ 00 O.OOE+Oo 0.00E+00 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+ 00 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+Oo 
0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+ 00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+ 00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+ 00 0.00E+00 O.OOE+ 00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOEi 00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+ 00 O.OOE+OO O.OOE+Oo 
0 O.OOE+OO O.OOE+ 00 O.OOE+OO 

-0TAL 2.38E-01 6.83E-02 4.95E-05 



PISK ASSESSMENT SPREADSHEET - EXPOSURES TCROUQH HOUSEHOLD USE OF QROUNDWATW 

SITE ,,A,“#? UNIT5 - OU3. MCASCHWRV POINT 

LOCATION: NORTH CAAOLINA 
DATE: oe/o4/@5 

HAZARD INDICES AND INCREMENTALCANCER RISKS ARE CALCULATEDBY ON THEFOLLOWlNO SPREADSHEETS THREE EXI’OSl.REROUTE.3 PRE CONSIDERED. 
NQESTION OF GROUNDWATER INHALATIONOF VOLATILES DURING SHOWERINGPATHING. AND DERMAL CONTACT WHILE SHOWERINGBATHING 

&SSlJMPTIONE ARE OUTLINED BELOW 

EXPOSURE SCENARIO: 24-YEAR ADULT RESIDENT (AMQ 

3EFWENCES: EPA, DECEMBER la80 
FOSTW AND CWOSTOWSKI. ,987 

NQESTION’ IEX = (CxRxEFxE~/(BWrATl INHALATION 10 = (S XA XEF xEDMBWx ATxRax IEJ)x(Ds + EXP(-Rax D)/Rs - EXP(Rax(Dt-Dt))/Ra) 

WHERE: C = QROUNDWATER CONCENTAATION (MO/,., 

A = INGESTION RATE (LITERS/DAY) 
EF = EXPOSURE FREQUENCY (DAVSIVEAR) 
ED = EXPOSURE DURATION (YEAR9 
SW = BODY WEIGHT (KQ) 
AT = AVERMIND TIME (OAYq 

WHWE’ S = VOLATILEORGANIC CHEMICALGENWATION RATE (UG/ClJBIC METER/t&M 
A = INHALATION RATE (LITWS/MIY 
Ds = SHOWER DURATION (MN) 
Ra = AIR EXCHANGERATE (tiMIN) 
Dl= TOTAL DURATION IN SHOWW ROOM (MI,, 
BW = BODY WEIGHT(KGJ 

,ERMAL CONTACT, DEX = (Cx PC x AVx ET x B x ED)/(BWxAT x 1ooO) 

WHERE. C = QROUNDWATW CONCENIRATION (HO/L) 
PC = THE PERMEABILITV CONSTANT ff CHEMICAL (CM/l+?) 
AV = THE SKIN SVRFACEAREA AVAILMLE FOA CONTACT (CM.2) 

ET = EXPOSURE TIME (I+IS/DAY~ 
EF = MPOSURE FREOUENCY IDAVSNEAR) 
ED = EXPOSURE DURATION (Y.iARSl 
BW = BODY WEIQHT (KG) 

SV = SHOWER ROOM AR VOLUME (M-3) 
A = IDEALQAS LAW CONSTANT(ATM-M**S/MWKJ 
EF = MPOSURE FREQUENCV(DAYS,YEAR) 
ED = EXPOSCRE DURATION (VEARQ 
AT = AVERMING TIME (DAY3 

AT = AVERAGING TlMi (LiAVVq 

NPUT PARAMETERS. 

NGESTION: ADULT EXPOSURE 

R. 2 CONVWSION 

EF. 350 FACTOA (NONCAR) = 

ED’ 24 

BW. 70 CONVWSION 

AT(NON). 8760 FACTOA (CARCIM = 

AT(CAR): 25550 

NHALATION’ ADULT EXPOSURE 

A 10 d’ 

BW. 70 t. 
la’ 12 Tl: 
01. 20 TS’ 

R&l 0 oQe3 Ml 
SV’ 12 M2. 
ED: 24 T 

R‘ 0 oocm82 FR 

2 74E-02 

9 39E-03 

1 

2 
203 

318 
0 082 
0816 

293 
10 

DERMAL CONTACT ADULT EXPOSURE 

AV: 10400 CONVWSION 

ET 02 FACTOR (NONCAR) = 5 32E-02 
EF 3.50 

ED 24 CONVWSION 

:,“,NO, 
10 FACTOR (CARCIV = 1 82E-02 

8700 

AT (CAR). 25550 

EF. 350 AT: 8780 (NONCAR) 25550 (CIIRCIM, 



,ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF QROUNDWATER (PAQE TWq 

INIT d - OU3, YCAS CHWRV POINT 
XPOSURE SCENARIO: 24-YEA8 ADULT AESIDENT (RME) 

:ALCULATE DOSES. 

OW CONC. MOLECULAR 

OrlQlLl WEIQHT 

oOOQO43 354 49 

0 ww?l 330 01 

0.008 74 0 

4 03 55 e 

0 101 540 

HENRYS LAW 
CONSTANT 

J.EOE-05 
5 54E-05 
OWE+00 
O.WE+W 

0 WE+W 

MASS TRANSFER 
COEFICIENT (KA) 

,.25E+W 
169E+W 
0 OOE+W 
O.WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

OWE+00 
O.WE+W 
0 WE+W 

0 WE+W 
OWE+W 
0 wlI+w 

0 WE+w 
0 wE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
owE+w 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
owE+w 

0 WE+W 

DERMAL PWM 
CONSTANT 

4 JOE-01 
1 WE-02 
1 WE-03 
9 WE-03 

i.WE-03 

AR CONCENTRATION 
(MQ-YIN/I/SHOWER) 

2 3OE-07 
5 13E-07 
0 WE+W 
0 WEtW 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 

0 WE+W 
oooE+w 

0 WE+00 
0 WE+00 
0 WE+W 

0 WE+W 
oooE+w 
0 WEtW 

0 WEtW 
0 wE+w 
0 WE+W 

0 WE+W 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
owE+w 
OWE+00 
0 WE+W 
O.WE+W 
0 WE+00 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
OWE+W 
0 OOE+W 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE ff GROUNDWATER (PAGE THREE) 
INIT 6 - OUJ. YCAS CHWRV POINT 
:XPOSURE SCENARIO: 24-VEAR ADULT RESIDENT (RMQ 
,ALCULATE HAZMD INDICES. 

ANNUAL ANNUM ANNUAL 
INDESTION DERMAL INHALATION INGESTION 

:HEYICAL DOSE DOSE DOSE RfD 

.t DDT 1 (BE-06 s 63E-07 3 16E-08 5 WE-04 
IkUJrh 1 95E-06 6 WE-00 7 02E-06 5 WE-05 
rrenC 2 IDE-M 4 25E-07 0 WE+W 3 WE-w on I 35E-01 2.62E-C4 0 WE+W 3 WE-O* 

,amlpflae 2 77E-03 5 37E-06 0 WE+W 2 40E-02 
0 0 WE+W 0 WE+00 O.WE+W 
0 0 WE+W 0 WE+W 0 WE+W 
0 0 WE+W 0 WE+W O.WE+W 
0 0 WE+W 0 WE+00 O.WE+W 

DERMM 
Rrn 

4 WE-M 

2 50E-05 
2 85E-W 
6 OOE-02 
4 6OE-03 

INHALATION 

RID 

0 WE+W 
0 WE+W 
0 WE+W 
0 wE+w 
143E-05 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
owE+w 
O.WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
OWE+00 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

0 WE+W 

O.WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+w 
0 WE+W 
o.WE+oO 
0 WE+W 

O.wE+w 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+00 

OWE+W 
O.WE+W 
0 WE+W 

0 WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
o.wE+w 
O.WE+W 

HAZAAD INDEX 
INGESTION 

2 36E-03 
3 6OE-02 
,31E-01 
4 ME-01 
1 ISE-01 

O.WE+W 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
OWE+w 

0 WE+W 
O.WE+W 
0 WE+W 

OWE+00 
o.WE+w 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
OWE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
o.wE+w 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 

HAZARD INDEX 
DERMAL 

2 46E-03 
2 42E-03 
I4OE-03 
4 37E-03 

117E-03 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

OWE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
OWE+00 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

OWE+00 
0 WE+W 
0 WE+W 
0 wlI+w 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

HAZARD INDEX 
INHALATION 

oooE+w 
oocE+w 
oooE+w 

oooE+w 
0 ooE+w 

oocE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
oocE+w 

0 ooE+w 
oooE+w 
oocE+w 

oooE+w 
oooE+w 
oooE+w 

oocE+w 
oooE+w 

oooE+w 
oocc+w 
oooE+w 
oooE+w 

o.ocs+w 
owE+w 
oooE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 
oofx+w 
oooE+w 
oooE+w 
oocE+w 
oocc+w 
0 ooE+w 

TOTAL 
HAZARD INDEX 

4 BlE-03 
4 13E-02 

7 32E-Of 
4 55E-01 

1 16E-01 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

OWEtOO 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+W 
OWEtW 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 wE+w 
0 WE+W 
0 WE+W 
0 WE+W 
0 wE+W 
0 WE+W 

0 WE+W 
o WE+& 
0 WE+W 

OWE+66 
OWE+00 
owE+m 
0 WE+W 
0 WE+W 
0 WE+W 

0 0 WE+W 0 WE+00 0 WE+W 
0 0 WE+W 0 WE+W OWE+W 

0 0 WE+W O.WE+W 0 WE+W 
0 0 WE+W O.WE+W 0 WE+W 
0 0 WE+W 0 WE+00 OWE+W 
0 OWE+00 0 WE+W O.WE+W 
0 O.WE+W O.WE+W 0 WE+W 
0 0 WE+W 0 WE+W 0 WE+W 
0 0 WE+W 0 WE+00 O.WE+W 

0 O.wE+W O.WE+W O.WE+W 
0 0 WE+W 0 WE+00 O.WE+W 
0 0 WE+W O.WE+OO O.WE+W 
0 0 WE+W 0 WE+00 0 WE+W 

0 0 WE+W 0 WE+W O.WE+W 0 WE+W 0 WE+W oooE+w 0 WE+W 

3TAL HAZARD INDEX 134E+W I .19E- 02 O.WE+ 00 l.SSE+W 



3ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE DF GROUNDWATER (PAOE FOUR) 
JNIT 6 - OUS. MCAB CHWRV POINT 

EXPOSURE SCENARIO: 24-VEAlI ADULT RESIDENT (RMQ 
:ALCULATE INCAEMENTALCANCW RISK: 

:HEYICAL 

&COOT 
lllnrh 

honk 
‘0” 

nm?Qnrr 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

UiETlME AVG LFETIHE AM 
INGESTION DOSE DWMAL DOSE 

4 WE-07 

?.51E-05 

4 63E-02 

6.67E-07 

@.48E-04 

OWEtW 
O.WE+OO 
0 WE+W 
0 WE+00 
O.WE+W 
O.WE+W 

O.WE+W 
0 WE+W 
OWE+00 
O.WE+W 
O.WE+W 

0 WE+W 
OWEtOO 

0 

146E-07 

3 37E-07 

6 WE-05 

WE+W 

164E-06 

0 

0 WE+00 

2 O?E-06 

OWEtW 

WE+W 

0 WE+W 

0 

0 WE+W 
0 WE+W 

WEiW 

0 WE+W 

O.WE+W 

OWEtW 

0 WE+00 

0 

0 WE+00 
O.WE+W 

WE+W 

OWE+00 

0 

0 WE+00 
0 WE+W 

WE+00 

OWE+00 

0 

0 WE+00 
0 WE+W 

WE+W 

0 WE+W 

0 

OWE+00 
0 WE+W 

WE+W 

0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 

O.WE+W 
O.WE+W 

OWE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 wE+w 
OWE+00 
O.WE+OO 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+00 
O.WE+W 
0 WEiW 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
O.WE+W 

0 WE+W O.WE+W 
0 WE+W o.wE+w 

LF ETIME AYG CSF CSF CSF CANCER RISK 
INHAIATION DOSE INQESTION DERMAL INHALATION INQESTION 

o.wE+w 

1 OBE-06 
2 4iE-06 
O.WE+W 

o.wE+w 

0 WE+W 
0 WE+00 
OWEtW 

O.WE+W 

0 WE+00 
o.wE+w 

0 WE+00 

0 wE+w 

0 WE+00 
0 WE+W 

0 WE+00 

o.wE+w 
o.wE+w 
0 WE+W 

O.WE+W 

owE+w 
o.ccE+w 
0 WE+W 

O.WE+W 

0 WE+00 
0 wE+w 
0 wE+w 

0 WE+W 

owE+w 
o.wE+w 
0 WE+W 
o.wE+w 
O.WE+W 
O.WE+W 

0 wE+w 
O.WE+W 

3 40E-01 4 25E-01 340E-01 
I WE+01 3 2OEtW * 

l.J?E-07 
16OEtOl l.O?E-05 

150EtW 16OEiW 151E+01 1 l3E-@I 

0 WE+W 0 WE+W 0 WE+W O.WE+W 

0 WE+W 0 WE+00 0 WE+W 0 WEIW 

0 WE+00 
0 WE+W 

0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 

0 WE+W 
O.WE+W 
0 WE+W 

0 WEiW 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
OWEtW 
0 WE+W 
0 WE+00 
0 WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+W 

0 WE+00 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
O.WE+W 

1 43E-07 
6 62E-06 
2 33E-07 
0 WE+00 

0 WE+00 
OWEtW 

O.WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+00 
0 witw 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
O.WE+W 

0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
O.WEtW 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 

0 WE+00 
O.WE+W 
0 WE+W 

3 BOE-8 
3 65E-07 
OWE+00 
0 WE+W 
0 WE+W 

OWEtW 
OWEtOO 
OWEtW 

OWE+W 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 

OWE+00 
OWE+00 
0 WE+W 
OWEtOO 

OWE+00 
OWEtW 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+00 
OWE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+W 
0 WE+W 
OWE+00 
OWEtOO 
0 WE+00 

0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
OWE+00 
OWEtW 

2 WE-07 
1 ItE-05 
113E-04 
owE+w 

owE+w 
OWE+00 
OWEtOO 

OWE+00 
OWE+00 
0 WE+W 

owE+w 
owE+w 
0 WE+00 

owE+w 
OWE+00 
ooos+w 
OWEtW 
0 wE+w 
OWEtW 
owE+w 
owE+w 
0 WE+00 
OWEtW 
OWEtW 
0 WE+00 
owE+w 

OWE+00 
owE+w 
0 WE+W 

0 WE+W 
owE+w 
owE+w 
oooE+w 
o.wE+w 
owE+w 
owE+w 
OWE+W 
OWEtW 

OWE+00 0 OWEtW 0 WE+W o.wE+w 

0 O.WE+W O.WE+W O.WE+W O.WE+W O.WE+W 0 WE+00 OWE+00 

OTAL RISK 124E-04 4.43E- 07 3 66E- 07 1 NE-04 

CANCER RISK 

DERYAL 
CANCER RISK 
INHALATlON 

TOTAL 
CANCER RISK 



5.5.6 SITE 7 - MAINTENANCE WORKER 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACESOlL ARE CONSIDERED 
ASSUMPTIONS ARE OUlLlNED BELOW. 

MPOSURE SCWARIO: MAINTENANCE WORKER (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEQ/(BWxATxCF) 

C = CONCENTRATION IN SOlL (MG/KG) 
IR = SOlL WGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSUREFREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: 200 IR: 0 
EF: 12 EF: 1 
Fi: Fi: 1 
ED: 2: ED: 1 
BW: 70 BW: 1 
AT(CAR): 25556 AT(CAR): 25556 
AT(NON): 9125 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUM : ADULT/YOUTH (CANCER RISK): 

CF: 9.39E-06 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSQ CF: 335E-06 

I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCBJARIO: MAINTENANCE WORKER (RUE) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUAL LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (BIG/KG/DAY) 

Benzo(a)antfracene 0.516 
Benzo(a)pyrene 0.391 
Benzo(b)fluoranthene 0.575 
Benzo(k)ffuaanthene 0.43 
Chysene 0.442 
Dibenz(ah)anthacene 0.24 
lndeno(l,2,3-cd)pyene 0.292 
4rockx-1248 0.19 
I\roclor-i 260 0.21 
Dieldtin 0.059 
1,2.3,4.6.7.6-HpCDD 0.00148 
1,2.3.4.6,7.8-HpCDF 0.00039 

O.OOE+OO 
O.OOE +00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtoo 

4.85E-08 
3.67E-08 
5.40E-06 
4.04E-08 
4.15E-08 
2.25E-oa 
2.74E-08 
1.78E-08 
1.97E-oa 
5.54E-09 
1.39E-10 
3.66E-11 
1.78E-11 
l.l9E-09 

1.73E-08 
1.31E-08 
1.93E-oa 
1.44E-08 ’ 
1.4aE-08 
8.05E-09 
9.80E-09 
6.37E-09 
7.05E-09 
1.98E-09 
4.97E-11 
1.31E-11 

O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
5.00E-05 
O.OOE to0 
O.OOEtOO 

1,2,3,6,7,a-HxdDF 0.00019 
X00 0.0127 

6.37E-12 O.OOEtOO 
4.26E- IO O.OOEtoO 

ipCDD 
ipCDF 
IxCDF 
Vuminum 

bsenic - 
Gum 
beryllium 
>admium 
Zhomium 
:opper 
ron 
danganese 
rrlercury 
lickel 
;ilvs 
lenadium 
!inc 

0.002 
0.001 
0.001 
15428 

78.4 
1a.a 
557 

0.432 
59.9 
114 

12600 
a8368 

1240 
2.55 
302 

28.9 
29.9 

3013 

O.OOEtoo l.aaE-10 6.71E-11 
O.OOE too 9.39E-11 3.35E-11 
O.OOE too 9.39E-11 3.35E- 11 
O.OoEtoo 1.45E-03 518E-04 
O.OOEtOO 7.36E-06 2.63E-06 
O.ooEtOO 1.77E-06 6.31E-07 
O.ooEtOO 5.23E-05 1.87E-05 
0.00E to0 4.06E-Oa 1.45E-08 
O.OOEtOO 5.63E-06 2.01E-06 
O.OOE to0 l.O7E-05 3.82E-06 
O.OOEtOO l.lBE-03 4.23E-04 
O.OOEtOO 8.30E-03 2.96E-03 
O.OOEtOO 1.16E-04 4.16E-05 
O.OOEtOo 2.40E-07 8.55E-08 
O.OOEtOO 2.84E-05 l.OlE-05 
O.OOEtOO 2.71E-06 9.70E-07 
O.OOEtOO 2.BiE-06 l.OOE-06 
O.OOE to0 2.83E-04 l.OlE-04 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OoEtOO O.OOE to0 O.OOEtOO 

O.OOEtOO 
o.OOEtoO 
O.OOEtOO 
I.OOEtOO 
4.00E-04 
3.00E-04 
7.00E-02 
5.00E-03 
5.00E-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
I.OOE-03 
3.00E-01 

CSF 
(KG-DAY/MB) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOo 
7.70EtOO 
1.60EtOl 
1.60E t03 
1.6OE to3 
1.60Et04 
1.60Et02 
1.60E t03 
1.60Et03 
1.60Et04 
O.OOE to0 
O.OOEtOO 
1.50EtOO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOo 
O.OOEtOo 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

I 1 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOlL (PAGE THREE) 
UNIT7 - OU3, YCAS CHERRY POlNT 
EXPOSURE SCWARIO: MAINTENANCE WORKER (RMQ 
DETERMINE HAZARD INUCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

I 
1 Benzo(a)anthacene O.OOE to0 

O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
l.llE-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE tO0 
O.OOE to0 
1.45E-03 
1.84E-02 
5.89E-03 
7.47E-04 
a.l2E-06 
1.13E-02 
2.14E-03 
2.96E-02 
2.77E-02 
4.a5E-03 
7.9aE-04 
1.42E-03 
5.43E-04 
4.01E-04 
9.43E-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

1.26E-08 
9.5aE-08 
1.41E-08 
1.05E-09 
l.O8E-10 
5.aaE-08 
7.15E-09 
4.91E-08 
5.42E-08 
3.17E-08 
7.94E-08 
2.09E-08 
l.O2E-07 
6.82E-08 
l.O7E-07 
5.37E-08 
5.37E-07 
O.OOEtOO 
O.OOEtOO 
9.46E-07 
O.OOE+OO 
6.23E-Oa 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

Benzo(a)pyene 
Benzo(b)fluoranthene 
Benzo(k)fluaanfhene 
Chysene 
Dibenz(e,h)anthacene 
Indeno(l.2,3-cd)pyene 
Aroclor-I 248 
Aroclw-1260 
Dieldrin 
1.2.3.4.6.7.a-HpCDD 
1.2.3.4.6.7.a-HpCDF 
1,2,3,6.7,8-HxCDF 
OCDD 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

CoPPa 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

0 
0 
0 
0 

TOTAL O.OOE+OO l.O6E-01 2.30E-06 

- 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SlTE NAME: WIT 7 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~lwps 

HAZARD INCICES AM INREMENTPL CANCER Rl%S ARE CALCLLATED BY THIS SPREADSHEET. 
EXPOSURES THRWGH DERMAL CONTACT WITH SUFf=ACE/SLBSURFACE SOIL ARE EVALUATED. 
ASSUkf’TIMUS ARE OUTLINED BELCW. 

EXPOSURE SCENARIO: MAlNTENANCE WORKER (RME) 

kELEVANT EQWTIDN: DEX= (CxS4xAFxABSxEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SC4L (b/G/KG) 
S41 = YOLJJH 9<JN SLRFACE AREA (SQ Ci@‘DAY): 
SC’ = ADUT SUN SURFACE AREA @Cl CM/DAY): 
AF = ADHERENCE FACTOR (MGISQ CM): 

ABS = ABSORPTION FRACTION: ORGANIC!? 
(DECIMAL FRACTION) INCRG4NCS: 

EFl = YOUTH MPOSJRE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FAEMJENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DLRATIW (YEARS): 
ED2 = ADLLT EXPOSLFiE CURATION (YEARS): 
Bw1 = BCUY WEIGHT ADCI-ESCENT (KG): 
Bib2 = BCOY WEIGHT ACUT p(G): 
AT1 = AVERAGING TIME (DAYS), NCNCARCINOGENS (YOUTH): 
AT2 = AVERAGING TIM (DAYS), NONCARCINOGENS (ADLLT): 
AT3 = AVERAGING TlhEE (DAYS), CARCINOGENS: 
CF = CCNVERSICN FACTOR (IEt6 MG’KG) 

0 
3160 

1 

0.01 
O.Ocfl 

1 
12 

1 
25 

1 
70 

365 
9125 

25550 

DETERMINE CONVERSION FACTORS: 
CEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)‘(ED YwS)/(AT DAYS)/(BWKG)/(l KG’1 E6 MG) 

WSEymth = (CFl)*(C)* (ABS) CFl = O.OOE+OO CANCER RISK = (CF3)*(C)*(AEIS) Ct=3= 5.30E-07 
WSEacblt = (CK?)*(C)*(ABS) cF2= 1.46E-06 



RISC ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY POINF 
EXPOSURE SCENARIO: MAlNTENANCE WORKER (FUblE) 
CALCLLATE WSES: 

ABSORPTION ANNUAL YWTH ANNUAL ADUT LIFETIME AVERAGE DERMAL RFD 
CHEMICAL C (MGIKG) FRACTION DOSE (MGKGDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (Ml~t$KMY) 

6enzo(a)antiacene 0.516 0.01 O.OOE+OO 7.66E-09 2.74E-09 O.OOEtW 
Benzo(a)oyrene 0.391 0.01 0.00E+00 5.6oE-09 2.07E-09 O.OOEtW 
Bemo@)Ruuanthene 0.575 0.01 O.OOE+OO 6.53E-09 3.05E-09 O.OOEtW 
Bemo&)fluoranthene 0.43 0.01 O.OOEtOO 6.36E-09 2.26E-09 O.OOEt00 
C?l~SWXl 0.442 0.01 O.OOEtOO 6.56E-09 2.34E-09 O.OOEtW 
CIbenz(a,h)antbacene 0.24 0.01 O.OOEt 00 3.56E-09 1.27E- 09 O.OOEtW 
Indeno(l2,3-co)pyrene 0.292 0.01 O.OOEtOO 4.33E-09 1.55E-09 O.OOEt 00 
kccla-1248 0.19 0.01 O.OOE+OO 262E-09 l.OlE-09 O.OOEtW 
/LOCIOr-1260 0.21 0.01 O.OOEt 00 3.12E-09 l.llE-09 O.OOEtW 
Dieldin 0.059 0.01 O.OOE+OO 6.76E- 10 3.13E-10 2.50E-05 
1,2,3,4,6,7,8-f-@mD 0.00146 0.01 O.OOE+OO 2.20E- 11 7.64E-12 O.OOEtW 
12,3.4,6,78-f-bcDF 0.00039 0.01 O.OOEt 00 5.79E- 12 2.07E- 12 O.OOEtW 
1,2,36,7,8-I-ixCXlF O.WO19 0.01 O.OOE+OO 262E-12 l.olE-12 000E+W 
cam 0.01274 0.01 O.OOEtOO 1 .a9E- 10 6.75E- 11 O.OOE+W 
fwm 0.002 0.01 O.OOEt 00 2.97E- 11 1.06E- 11 O.OOEt00 
HEW 0.001 0.01 O.OOEtOO 1.48E- 11 5.30E- 12 O.OOE+W 
l-ICE 0.001 0.01 O.OOEtOO 1.46E- 11 5.30E- 12 O.OOEt 00 
Aluminum 15420 0.001 O.OOEtOO 2.29E-05 8.16E-06 2.00E-01 
Antimony 76.4 0.001 0.00Et00 l.l6E-07 4.165-08 e.OOE-05 
ksenic 16.6 0.001 O.OOEtOO 2.79E-06 9.96E-09 265E-04 
Barium 556.6 0.001 O.OOE+OO 6.26E-07 2.95E-07 1.40E-02 
Beryllium 0.432 0.001 O.OOEtOO 6.41 E- 10 2.29E- 10 5.00E-05 
Cadmium 59.9 0.001 O.OOEtOO 6.69E-06 3.16E-06 1.50E-05 
Chromium 114 0.001 O.OOEt 00 1.69E-07 6.04E-06 5.OOE-03 
CWPK 12600 0.001 O.OOE+OO 1.675-05 6.68E-06 2.40E-02 
Iron 66368 0.001 o.OOEtOO 1.31E-04 4.66E-05 6.00E-02 
fvkmganese 1240 0.001 o.OOEt00 1.64E-06 6.57E-07 4.60E-03 

MaUY 2.55 0.001 O.OOEtOO 3.76E-09 1.35E-09 6.00E-05 
Nickel 302 0.001 O.OOE+OO 4.40E-07 1.60E-07 B.OOE-04 
siivw 26.9 0.001 O.OOE+OO 4.29E-08 1.53E-06 1 .OOE-03 
Vanadum 29.9 0.001 o.OOEtoO 4.44E-06 1.58E-06 1.40E-03 
Zinc 3013 0.001 0.00E+00 4.47E-06 1.60E-06 6.00E-02 

o.OOE+OO O.OOEtOO ’ O.OOE+OO 
o.OOE+oO 0.00E+00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.oOE+W 

DERMAL CSF 
QCG-DAYjMG) 

366E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65EtOO 
3.65E-01 
1.50E+Ol 
1.50EtOl 
3.20EtOO 
3.00Et03 
3.20E+03 
3.00E+04 
3.00Et02 
3.0oEt03 
3.205+03 
3.00Et04 
0.00Et 00 
O.OOEtOO 
1.60EtOO 
O.OOEtOO 
4.30E+02 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.M)E+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 



RIS( ASSESSM3JT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 7 - OUl, MCAS CHERRY POINT 
EXPOSURE SCENARIO: MAJNTENANCE WORKER (ME) 
DETERMINE HAZARD INDICES AND CANCER RISK: 

CHEMICAL 

Benzo@&mJ-facene 
Benzo(a)pyrene 
Elenzo@)fluuanthene 
Berizo&)fluoranthene 
Chrysene 
Dibenz(a,h)anttracene 
Indeno(l2,3-cd)pyrene 
koclor-1248 
koclor-1260 
DieId-in 
12,3,4,6,7B+-b~D 
12,3,4,6,78+b~F 
1,2,3,6,7,8-HxCDF 
ocw 

HpCW 
HpCCf= 
I-Km 
Aluminum 
Antimony 
ksenic 
Baium 
Elerylllum 
Gdmium 
Chromium 
wwf 
Iron 
Manganese 
fV+==Y 
Nickel 
sliver 
Vanadum 
Zinc 

0 
0 
0 
0 

HAZARD INDEX 
YOLITH 

O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 

HAZARD INDEX 
ADULT 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
3.50E-05 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
0 OOE+OO 
O.OOE+OO 
1 .l4E-04 
1.45E-03 
9.79E-05 
5.90E-05 
1.28E-05 
5.93E-03 
3.38E-05 
7.79E-04 
2.19E-03 
4.00E-04 
6.31 E-05 
5.60E-04 
4.29E-05 
3.17E-05 
7.45E-05 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 

INCREMENTAL 
CANCER WSK 

9.9BE-10 
7.56E-09 
l.llE-09 
6.32E-11 
8.55E- 12 
4.64E-09 
5.65E-10 
1.51 E-08 
1.67E-08 
1 .OOE-09 
2.35E-08 
6.62E-09 
3.02E-08 
2.03E-06 
3.16E-06 
1.70E-08 
1.59E-07 
O.OOEtOO 
O.OOEtOO 
1.59E-06 
O.OOEtOO 
9.85E-08 
o.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 

TOTAL O.OOE+OO l.l9E-02 4.51 E-07 



5.5.7 SITE 7 - ADOLESCENT TRESPASSER 



RISK ASSESSMENT SPREADSHEET - INCIDBITAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RUE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SolL (MG/KG) 
IR = SOlL NGESTION RATE (MG/EVENl) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
YOUTH: ADULT: 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 10 ED: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 3650 ATWON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH : ADULT/YOUTH (CANCER RISK): 

CF: 3.65E-08 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTtON OF SOIL (PAGE TWO) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCIBARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADULT ANNUAL YOUTH ANNUAL LIFERME AVERAGE RFD 
CH EYICAL 

CSF 
C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (YG/KG/DAY) @#G/KG/DAY) (KG-DAY/YG) 

Benzo(a)anthacene 0.516 O.OOEtOO 1.68E-06 2.69E-09 
Benzo(a)pyrene 

O.OOE to0 7.30E-01 
0.391 O.OOEtOO 1.43E-08 2.04E-09 

Benzo(b)fluaanthene 
O.OOEtOO 

0.575 
7.30EtOO 

O.OOE too 2.10E-08 XOOE-09 
Benro(k)fluoranlhene 

O.OOEtOO 
0.43 

7.30E-01 
O.OOEtOO 

Chysene 
1.57E-08 2.24E-09 O.OOE to0 

0.442 
7.30E-02 

O.OOEtOO 1.61E-08 2.3lE-09 O.OoE too 7.30E-03 
Dibenz(&h)anthacene 0.24 O.OOEtOO 8.77E-09 1.25E-09 O.OOE to0 
Indeno(l,2.3-cd)pyene 

7.30EtOO 
0.292 O.OOE tO0 l.O7E-08 1.52E-09 

Aroclor - 124.6 
O.OoEtOO 7.30E-01 

0.19 O.OOEtOO 6.94E-09 9.92E-10 
Aroclor-1260 

O.OoEtOO 7.70EtOO 
0.21 O.OOEtOO 7.67E-09 

Dieldrin 
l.lOE-09 O.OOE to0 7.70EtOO 

0.059 O.OOEtOO 2.16E-09 3.08E-10 5.00E-05 1.60EtOl 
1.2,3,4.6.7.6-HpCDD 0.00148 O.OOEtOO 5.4lE-11 7.72E-12 O.OOE to0 1.60Et03 
1,2.3.4.6.7.8-HpCDF 0.00039 O.OOE to0 1.42E- 11 2.04E-12 O.OOE t 00 
1,2,3.6.7,8-HxCDF 

1.60Et03 
0.00019 O.OOE to0 6.94E-12 

OCDD 
9.92E-13 O.OOE to0 1.60Et04 

0.0127 O.OOEtOO 4.64E-10 
HpCDD 

6.63E-11 O.OOE t 00 1.60Et02 
0.002 O.OOEtOO 7.3lE-11 

HpCOF 
l.O4E- 11 O.OOEtOO 1.60Et03 

0.001 O.OOEtOO 3.65E-11’ 
HxCDF 

5.22E- 12 O.OOEtOO 1.60Et03 
0.001 O.OOE to0 3.65E- 11 5.22E-12 O.OOEtOO 1.60Et04 

Aluminum 15428 O.OOEtOO 
&ntimony 

5.64E-04 8.05E-05 l.OOEtOO 
76.4 

OOOE to0 
O.OOE to0 2.86E-06 4.0QE-07 4.00E-04 O.OOEtOO 

4rsenic 18.8 0.00Et00 6.87E-07 9.81 E-08 3.00E-04 1.50EtOO 
Barium 557 O.OOEtOO 2.03E-05 2.91E-06 7.00E-02 O.OOEtOO 
Bet yllium 0.432 O.OOE to0 1.58E-06 2.25E-09 5.00E-03 4.30EtOO 
Cadmium 59.9 O.OOE to0 2.1QE-06 
Chomium 

3.13E-07 5.00E-04 O.OOE to0 
114 O.OOE to0 4.16E-06 5.95E-07 5.00E-03 O.OOEtOO 

COPPer 12600 O.OOE to0 4.60E-04 6.58E-05 4.00E-02 O.OOEtOO 
Iron 88368 O.OOE to0 3.23E-03 
Manganese 

4.61E-04 3.00E-01 o.oOEtOO 
1240 O.OOEtOO 4.53E-05 

Mercury 
6.47E-06 2.40E-02 o.OOEtOO 

2.55 O.OOEtOO 9.32E-08 1.33E-08 3.00E-04 o.OOEtOO 
Nickel 302 O.OOEtOo l.lOE-05 1.58E-06 2.00E-02 O.OOEtOO 
Sifver 28.9 O.OOEtOO l.O6E-06 1.51E-07 5.00E-03 O.OOE to0 
Vanadium 29.9 O.OOE to0 l.OQE-06 1.56E-07 7.00E-03 O.OOEtOO 
Zinc 3013 O.OOEtOO l.lOE-04 1.57E-05 3 OOE-01 O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE tO0 

_- 



RISK ASSESSMENT SPREADSHEET - INCIDRdTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 
DETERMNE HAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL ADULT YOUTH CANCER RISK 

Benzo(a)anfhracene 
Benzo(a)pyrene 
Benzo(b)flucranthene 
Benzo(k)fluoranthene 
Chysene 
Dibanz(ah)anthacene 
Indeno(l,2,3-cd)pyene 
Aroclor-1248 
Aroclor - 1260 
Diddrin 
1,2,3,4,6,7.8-HpCDD 
1,2,3,4,6,7,8-HPCDF 
1,2.3,6.7.8-HxCDF 
OCDD 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 

O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
o.OOEtOo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOE to0 
600EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
4.31 E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
5.64E-04 
7.16E-03 
2.29E-03 
2.91 E-04 

l.Q7E-09 
1.49E-08 
2.19E-09 
1.64E-10 
1.68E-11 
Q.l4E-09 
l.llE-09 
7.63E-09 
8.44E-09 
4.93E-09 
1.24E-08 
3.26E-09 
1.59E-06 
l.O6E-08 
1.67E-08 
8.35E-09 
6.35E-08 
O.OOE to0 
O.OOEtOO 
1.47E-07 
O.OOE to0 

Chomium 

Beryllium 

Copper 
Iron 
Manganese 

Cadmium 

Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

O.OOE to0 

O.OOEtOO 

8.33E-04 

3.16E-06 

O.OOEtoO 

9.69E-09 

O.OOEtOO 

O.OOE to0 4.38E-03 

l.l5E-02 

O.OOE too 

O.OOEtOO 
O.OOEtOO l.OeE-02 o.OOEtOO 
O.OOEtOO l.BQE-03 O.OOEtOO 
O.OOEtOO 3.1lE-04 O.OOEtOO 
O.OOEtOO 552E-04 O.OOEtOO 
o.ooEtoo 2.11E-04 O.OOEtOO 
o.oOEtoo 1.56E-04 O.OOEtOO 
O.OOEtOO 3.67E-04 O.OOE to0 

0 O.OOE to0 O.OOE t 00 O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE $00 o.OOEtOO O.OOEtOO 
0 O.OOE to0 o.oOE to0 O.OOEtOO 

TOTAL O.OOE+OO 4.13E-02 3.58E-07 



Rl9( ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOlL 

SlTE NAME: UVlT 7 - OLb, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: OS/w= 

HAZARD INCICES AN3 INREMENTPL CANCER R19<S ARE CALCUATED BY THIS SPFEADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WlTH StJffAC~~StJRFACE SOIL ARE EVALUATED 
ASSUM=TIONS ARE OUTLINED EELC%V 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSEA (RME) 

(RELEVANT EQWTICN: DEX= (CxSAxAFxABSxEFxED)/@WxATxCF) 

Wl-fZFE: C = CONCENTRATION IN SolL (m/KG) 
S41 = YOUTH S’JN SU=lFACE AREA (Sa CtvVDAY): 
SC’ = ADUT SKIN SURFACE AREA (SQ CM/DAY): 
AF = ADHERENCE FACTOR (MG/SQ CM): 

4570 
0 
1 

ABS = ABSORPTION FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FRECUENCf (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSURE DURATION (YEARS): 
BWI = BODY WEIGHT YWTH v(G): 
BW2 = BODY WEIGHT ADUT o(G): 
AT1 = AVERAGING TIM: (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING Tim (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AMRAGING TINE (DAYS), CARCINOGENS: 
CF = CQ’JVERSICN FACTOR (1 Et6 MGKG) 

12 
1 

IO 
1 

45 
1 

365 
25550 

DETERMINE CONVERSION FACTORS: 
CEX = (C)*(SA SQ Cbl)*(AF MG/SQ Cbl)*(AElS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’1 E6 MG) 

WSEyouth = (CFl)*(C)* @ES) CFl = 3.34E-06 CANCER RlSK = (CF3)*(C)*(ABS) CF3= 4.77E-07 

WSEadult = (CF2)*(C)*(ABS) cFa= O.OOEtOO 



Rl9< ASSESSMENT SPRE.ADSHEET - DlAECT DERMAL CONTACT WITH SML (PAGE TWO) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADUESCENT TRESPASSER (RME) 
CALCUATE DOSES: 

ASSORPTION 
CHEMCAL C W-SW FRACTION 

ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE DERMAL RFD 
WSE (WIG/KG/DAY) DOSE (MG/KGIDAY) DOSE (MG/KWDAY) (MQKG/DAY) 

Benzo(a)anUracme 0.518 
Bemofa)pfrene 0.391 
Benzo@)Humnthene 0.575 
ElenzoQt)flum3nthene 0.43 
Uvysene 0.442 
Dbenz(a,h)anthracene 0.24 
Indeno(1 ,z,scd)pyrene 0.292 
Prc&r-1248 0.19 
kdof-1260 0.21 
Dielctin 0.059 
122,3,4,6,7B-W~D 0.00148 
12,3,4,6,78+b~F 0.00039 
I 2,3,6,7,8+xtiF 0.00019 
Dam 0.0127 

HpCf= 0.002 

HpCW 0.001 
HXCCl= 0.001 
Wuminum 15428 
Antimmy 78.4 
G-senic 18.8 
*iurn 557 
3qlllum 0.432 
=Idmium 59.9 
Chrcmium 114 
Eoopper 12800 
ron 88368 
tinganese 1240 

&WY 2.55 
Vickel 302 
sm?r 20.9 
Janadum 29.9 
Zinc 3013 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0 001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

1.72E-08 O.OOE+OO 2.48E-09 0.00E+00 
1.31E-08 O.OOE+OO 1.88E-09 0.00E+00 
1.92E-08 O.OOE+OO 2.74E-09 O.ooE+OO 
1.44E-08 O.OOE+OO 2.05E-09 O.OOE+oo 
1.48E-00 O.OOE+Oo 2.llE-09 0.00E+00 
8 01 E-09 O.OOEtOO l.l4E-09 0.00E+00 
9.75E-09 O.OOEtOO 1.39E-09 O.OOEtOO 
8.34E-09 0.00E+00 9.08E- 10 O.OOE+OO 
7.01E-09 0.00E+00 1 .OOE-09 O.OOEtOO 
1.97E-09 O.OOEtOO 2.81E- IO 2SOE-05 
4.94E- 11 O.OOEtOO 7.08E- 12 O.OOE+OO 
1.30E- 11 O.OOE+OO 1.68E- 12 O.OOE+OO 
8.34E-12 O.OOE+OO 9.08E- 13 O.OOE+OO 
4.24E- 10 O.OOE+OO 8.08E- 11 O.OOEtOO 
8.66E- 11 O.OOE+OO 9.54E- 12 O.OOEtOO 
3.34E- 11 O.OOEt 00 4.77E- 12 O.OOE+OO 
3.34E-11 O.OOE+OO 4.77E- 12 O.OOEtOO 
5.15E-05 O.OOEtOO 7.38E-08 2.00E-01 
2.82E-07 O.OOEtOO 3.74E-00 B.OOE-05 
8.28E-08 O.OOEtOO 0.97E-09 2.85E-04 
1.08E-08 O.OOEtOO 2.88E-07 1.40E-02 
1.44E-09 O.OOEtOO 2.08E- 10 5.00E-05 
2.00E-07 O.OOE+OO 2.88E-06 1.50E-05 
3.81 E-07 o.OOEtOO 5.44E-00 5.00E-03 
4.21 E-05 O.OOE+OO 8.01 E-08 2.40E-02 
2.95E-04 O.OOEt 00 4.2lE-05 8.00E-02 
4.14E-08 O.OOEt 00 5.91 E-07 4.80E-03 
8.51 E-09 O.OOEtOO 1.22E-09 8.00E-05 
l.OlE-08 O.OOE+OO 1.44E-07 8.00E-04 
9.85E-08 O.OOEt 00 1.30E-08 1 .OOE-03 
9.98E-08 O.OOEtoo 1.43E-00 1.40E-03 
1 .Ol E-05 O.OOEtOO 1.44E-08 B.OOE-02 
0.00Et00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEt 00 

DERMAL CSF 
KG-DAY/h&) 

3.85E-01 
3.85E+OO 
3.85E-01 
3.85E-02 
3.85E-03 
3.85EtOO 
3.85E-01 
1.50EtOl 
1.50E+Ol 
3.20Et 00 
3.00Et03 
3.20E+03 
3.00Et 04 
3.00E+02 
3.00E+03 
3.20Eto3 
3.00Et 04 
O.OOEtOO 
O.OOEtOO 
1.8OE+OO 
o.OOEtOO 
430E+02 
O.OOE+OO 
o.OOE+OO 
O.OOEtOO 
O.OOE+OO 
o.oOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEt 00 

J 

1, c I 



RISK ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SDlL (PAGE THREE) 
UNIT 7 - OLB, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMINE HAZARD INDICES AND CYU’JCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOUTH ADUT CANCER RlSK 

Benzo@)antiacene O.OOE+OO 0.00Et00 0.98E-10 
Benzo(a)oyrene 0.00E+00 O.OOEtOO 8.8iE-09 
Benzo@)fluaanthene O.OOE+OO O.OOE+OO 1 .OOE-09 
BenzoQ<)fluuanthene O.OOE+OO O.OOE+OO 7.49E- 11 
Chrysene O.OOE+OO O.OOE+OO 7.70E-12 
Dibenz(a,h)antfracene O.OOEtOO O.OOE+OO 4.18E-09 
Indeno(l,2,3-cd)pyrene O.OOE+OO O.OOEtOO 5.08E-10 
kocfa-1248 0.00E+00 0.00E+00 1.38E-06 
kOClOf-1260 O.OOE+OO O.OOEt 00 1.50E-08 
LIelcfln 7.88E-05 O.OOE+OO 9.01 E- 10 
12,3,4,6,78-l-P=D O.OOE+OO O.OOEtOO 2.12E-08 
12,3,4,6,78-l+cDF O.OOE+OO O.OOE+OO 5.95E-09 
12,3,6,7,8-HxCDF O.OOE+OO O.OOEtOO 2.72E-08 
OCDD O.OOE+OO O.OOEtOO 1.82E- 08 

HpCW O.OOE+OO O.OOEtOO 2.88E-08 

HpCW O.OOE+OO O.OOE+OO 1.53E-08 
l-WE O.OOE+OO O.OOE+OO 1.43E-07 
Aluminum 2.56E-04 O.OOE+OO O.OOE+OO 
Antimmy 3.27E-03 O.OOE+OO o.oOE+OO 
ksenic 2.20E-04 O.OOE+OO 1.43E-08 
Brxium 1.33E-04 O.OOE+OO O.OOE+OO 
Beryllium 2.8eE-05 O.OOE+OO 8.88E-08 
Cadmium 1.33E-02 O.OOEtOO O.OOE+OO 
Chrunium 7.81 E-05 O.OOEtOO O.OOEtOO 

WPK 1.75E-03 O.OOEtOO O.OOE+OO 
Iron 4.92E-03 O.OOE+OO O.OOE+OO 
Vanganese S.OOE-04 O.OOEtOO O.OOEtOO 

MerWY 1.42E-04 O.OOE+OO O.OOEtOO 
Vlckel 1.28E-03 O.OOE+OO O.OOEtOO 
W&f 9.85E-05 O.OOE+OO O.OOE+OO 
rlanadum 7.13E-05 O.OOE+OO O.OOE+OO 
Zinc 1.88E-04 O.OOE+OO O.OOEtOO 

0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 

rOTAL 2.67E-02 O.OOE+OO 4.05E-07 



5.5.8 SITE 7 - CONSTRUCTION WORKER 



RISK ASSESSMENT SPAEADSHEE, - INHMATION OF RlQlTlVE DUST 

SITE NAME: UMT 7 - CU3, h4CAS CHwRl POiNT 
LOCATION. NORTH CLFIOLINA 
DATE: WW% 

HAZAA) IN)ICESANO INCREMENTAL CANCER RISKS ARE C#CULATEO BY THlSSP.%A3SHEET. 
MFOSU3ETl-FtUJGl-l IMLATIONOF NGiTIVEOU5T(~M SBSIRFACE AM SURFACE 50L) IS CONSIDERED 

O(P08LIRE SCENAFMO: CONSlRUCTlON WORKER (RUE) 

RELEVANT EOJATIONS El0 = Otn*F.P(u+).(l-v)/PE/SO).7 

UT = U~(7Ro)lO4 

Pp+) = srw+ -UT) 

RlO - PLPl+t*El VA 

X-Q-PI 

Cl = RlO,?R 

F= 
V- 
u+ = 
PE = 
UT- 
A= 
m- 
F, = 
u-t = 
20 - 

20 (EVENTS/MONTH) 
0 (DECIMPL FRACmy 

223 VMEC) 
111 (DIMENSONLESS) 

0 51m41 W=C) 
2WJO ma MI 
0.29i (Di&3ONESS) 
5.454 u Q/O/cU M/SEC) 

065 
2 

WHERE X = DOWNWIN) AIR CONCENTMTION (MS,‘3, M) AT = AMR*G,NOTIME. NONCARCINOGENS 
R - INuLATTIoNRATE((ar&+F9 (DAYS, 365x 8)) 
ET = EXPOSURE TIME (HRZUAY) AT = AMRAOlNG TIME, CARCINOGENS 
EF = EXPOSJRE FRUIENCY PAYSMAR) (PAYS.. 305 x LT) 
a, - EXFOSRE CCR4MN OEARS) bF - bB893RPTlONFACTORNNlLESSS) 
BW = BODY WEIGTH (KS) CF = CONMRSION FACTOR ilEt3UQ/iAG) 
LT - MPECTB)LFETlME(YEARS) 

EF. I.96 
6Wl (YOUTH) 1 
SW2(ADULT) 70 

AF2 ** 0 6% 
* MPECTB) LFETlME 

*.M~B93F7PT~NFR*CT13NSAC(XX~FORDEPOSITY)NIN 
THE GASTROlNTESTINk MRSJS THE FIESPIRATORY TRACT. 

INTERMEDIATE CND,LATIoNS 
w+) - 85 53175 
ElO- 6 01E-05 



RlSK ASSESSMENT SPREADSHEET - INHKATICN OF RJGITIVE DUST (PAGE TWO) 
“HT 7 - ou3. MCAS ctimfw POINT 

EKPOBURE SCENARIO: CONSTRUCTION WORKER (AM) 
CM WLATE DOSES 

CliE MICN. C (VGIKG) MPHA (MASS FRACTION) 

I%3 1 65E-06 
,465 147E-06 
I%7 ,.96E-06 
2067 2 OIE-W 
1158 116E-06 
1352 1 SE-06 

23luJa 2 24E-04 
SC600 3 OBE-05 

427 4 27E-07 
167600 1 OIE-04 

,260OCW 126E-02 
t BE+08 

7%0 
Joe0 
016 16OE-l0 
021 2 ICE-10 

t 79E-01 
7 %E-06 
3 02E-og 

0 ooE+oa 
oooE+w 
0 WE+00 
0 WE+60 
0 oaE+w 
ooc5+w 
0 ow+oo 
0 wE+oQ 
0 ooE+oQ 
oalx+oo 
0 wE+oQ 
0 ooE+w 
owE+w 
0 ooE+w 
0 ooE+w 

I 
0 ooE+w 
0 ooE+w 
0 ooE+w 
oooE+w 
oocE+w 
0 ooE+w 
omE+w 
0 ooE+w 

RIO WSI X WGIMS) 

3 45E-06 
3 3lE-@3 
2 62E-06 
3.50s-06 
3 66E-06 
2 07E-06 
242E-06 
4OOE-04 
5 w-05 
7 63E-07 
1 ME-04 
2 25E-02 
3.16E-01 
142E-05 
54OE-06 
266E-10 
3?K-to 

o.ooE+w 
owE+w 
ooE+w 
occE+w 
owE+w 

owE+w 
oooE+w 
oocE+w 
o.mE+w 
0 wE+w 
owE+w 
0 ooE+w 
owE+w 
oooE+w 
oooE+w 
0 OoEtw 
0 ooE+w 
oooE+w 
occE+w 
0 ooE+w 

oooE+w 
o.oGE+w 
0 wE+w 

6 36E-05 
6 1oE-05 
4 62E-05 
6 44E-05 
B 6OE-05 
3 62E-05 
4 4K-05 
7 37E-03 

i OlE-03 
141E-05 

3 52E-03 
4 15E-01 
5 wE+w 
262E-04 
9 (WE-05 
5 27E-06 
6 DlE-06 
0 wE+w 
o.ooE+w 
owE+w 
0.WEtM) 
oooE+oo 
o.ocE+w 
owE+w 
oow+w 
owE+w 
oocE+w 
owE+w 
06cEtw 
oooE+w 
ooce+w 
oooE+w 
owE+w 
o.ooE+w 
oocE+w 
owE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 

ANMJK DOSE 
(MG/KQKMr) 

YOUTH 

oooE+w 
oocE+w 
oooE+w 
oooE+w 
ow+3w 
0 ooE+oo 
oooE+w 
0ooEtw 
owE+w 
0 WEtw 
0 WEtw 
oocE+w 
oooE+w 
o.ocE+w 
omE+w 
OooEtW 
0 WE+00 
oocE+w 
0 ooE+w 
OOOEtW 
oocE+w 
OoEfW 

0 ooE+w 
oocE+w 
0ClCEtOO 
0 cKE+w 
o.wE+oo 
OcQEfW 
0 ccs+00 
oowtw 
o.mE+w 
0 ooE+w 
0 WE+00 
0 ccE+w 

owE+w 
oools+w 
0 ccE+w 
owE+w 
0OOEtOO 
oooE+w 

ANNUM DOSE 
(MG/KQAXv) 

W)ULT 

1 z?E-08 
1 WE-08 
1 JOE-06 
1.74E-06 
i WE-06 
1.02-E-on 
1 zce-08 
1 %E-06 
2.74E-07 
3 WE-08 
9 SY-07 
11x-04 
1.56E-03 
7 OBE-00 
2 66E-06 

142E-12 
167E-12 

owE+w 
0 ocE+w 
o.cuI+w 
ocoE+w 
owE+w 
owE+w 
oocE+w 
oooE+w 
o.ocs+w 
oooE+w 
0 wE+w 
oocE+w 
0 wE+w 
0 ooE+w 
oooE+w 
owEtOO 
0 wE+w 

ooc4x+w 
0 ccE+w 
0 ooE+w 
0 wE+w 
ooE+w 
oooE+w 

LIFETIME AMRAn 
DOSE (ffi#CQlDAq 

,DULT 

246E-10 
236E-10 
1 WE-10 
246E-10 
263E-10 
147E-10 
172E-10 
265E-06 
3 WE-W 
543E-11 

1 WE-08 
1 WE-06 
2 27E-05 
1 OlE-09 
364E-10 

204E-14 
2.67E-14 

0 WE+00 
o.ooE+w 
oooE+w 
owE+w 
ocGE+w 
owE+w 
oooE+w 
oooE+w 
owE+w 
OwE+W 

owE+w 
oooE+w 
0 WE+W 
oocE+w 
o.wE+w 
0 coE+w 
oocE+w 
0 ow+w 
0 WE+00 
oooE+w 
oooE+w 
oooE+w 
o.ooE+w 

c 



l19( ASSESSMENT SmEADSHEFT - INHKATION OF FUGITIVE DUST (PAGE TmEE) 
INIT 7 - UJ3. MCAS CHERRY POINT 
iXPOSURE SCENARIO: CONSTRUCTION WORKER lAMEI 

ANWM DOSE 
YOUTH 

oocE+w 
owE+w 
oooE+w 
o.ooE+w 
0 oaE+w 
o6oE+oo 

ANNJAL DOSE 
ADULT 

LFETIUE 

DOSE - lDUL1 

RFD (IN=) 

WGIKGBAVI 

0 ocE+w 
oooE+w 
owE+w 
oocE+w 

RFD (INGES) 

(MGIKGBAVl 

oooE+w 

0 WE+00 
oooE+w 
oolE+w 
oocE+w 
oocs+w 
owE+w 

CSF (INHM) 
(KG-OAV,MG) 

3 lcE-01 
3 1oEtw 
3 lcE-01 
3 loE-02 
3 1oEto3 
3 1cEtw 
3 loE-01 
0 ocE+w 
1 5lEtOl 
0 4OEtw 
63OEtOO 
ocNE+w 
0 ooE+w 
0 OoEtw 
oooE+w 
11oE+04 
1 ioEto4 

CSF (INGES) 
(KG-DAY/FAG) 

7 3cE-01 

HAZAA) IFL)o( 
YOUTH 

IUZAA) ltomc 
ADULT 

CANCER RISC 
ADULT 

~f&jfhmth0f7+ 
Xrpna 
Ibe~(a,h)arthacme 

tim(l.23-cdwlyr*m 

-V 
rrmk 
~syliml 
dnium 

cppr 
m 

IWuy 
halli;m 
,2.3.67.6-HICOF 
4.d HxODF 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 72E-06 
t 65E-08 
1 JOE-08 
1 74E-06 
1 WE-06 
1 OSE-06 
1 ME-08 
19sE-06 
2 74E-07 
3 BE-OS 
0 53E-07 
1 ta-w 
l59E-03 
7 OBE-08 
2 WE-06 
142E-12 
167E-12 
ocoE+w 
0 wE+w 
0 ooE+w 
o.wE+w 
o.ooE+w 
oocE+w 
0 OoEtw 
oooE+w 
oooE+w 
0 ocE+w 
o.ooE+w 
oocE+w 
0 wE+w 

246E-10 

236E-10 
1 86E-10 

249E-10 
2.63-E-IO 

7 3cEtw 
7.3oE-01 

ooE+w 
oooE+w 
oocG+w 

oocs+w 
omE+w 
o.wE+w 
0 OoEtw 
o.ooE+w 
oooE+w 
ocoE+w 
o.mE+w 
oocE+w 
oooE+w 
oooE+w 
oceE+w 

0 ooE+w 
oooE+w 
ooE+w 
oooE+w 
ooGs+w 

ocm+w 
owE+w 

147E-10 

172E-10 
2.&E-06 
3 92E-08 
543E-11 

4 WE-04 

3 OCE-04 

1 WE-oa 
16oE-08 
2.27E-05 
1 OlE-Og 
S&E-10 
204E-14 
2 67E-14 
o.oE+w 
0 ooE+w 
o.ooE+w 
oooE+w 
o.ocs+w 
0 ooE+w 
0 ooE+w 
oooE+w 
owE+w 
o.ocE+w 
o.caE+w 
o.ooE+w 
ooE+w 
oocE+w 
0 ooE+w 
oooE+w 
oooE+w 
owE+w 

o.oE+w 
oooE+w 
owE+w 
oooE+w 
owE+w 
o.ocs+w 
0 OoEtw 
0 wE+w 
owE+w 
.5 57E-05 
omE+w 
oooE+w 
owE+w 

5 CGE-03 
5OOE-04 
4 WE-02 
3.OOE-01 
3OOE-04 
7 OOE-05 

73CE-02 
7 3OE-03 
7 SoEtw 
7 WE-01 
oooE+w 
15oEtw 
4 3OEtw 

oooE+w 
oooE+w 
oooE+w 
owE+w 
oocE+w 
16oEtw 
16OEtW 

0 wE+w 
0 ocE+w 
0 wE+w 
oooE+w 
o.oaE+w 
oooE+w 
oooE+w 

0 ooE+w 
occE+w 
owE+w 

oocJ5+w 
owE+w 
0 OoEtw 
0 ocE+w 
3 MI-03 

oooE+w 
oooE+w 

ooE+w 
oooE+w 

oooE+w 
oKE+w 
oocE+w 

oooE+w 
oooE+w 

occE+w 
0 OoEtw 
0 ooE+w 

oooE+w 
owE+w 

0 wE+w 
0 ocstw 
0 oE+w 
owE+w 
oocE+w 

5 7lE-04 
4 ?5E-07 

ooGE+w 
oooE+w 
oooE+w 
oooE+w 
ooGs+w 
oooE+w 
oooE+w 
om+w 
oooE+w 
oocE+w 
owE+w 

0 WEtw 
omE+w 

1 loE-03 
17Y-03 
3 JlE-03 
1 OSE-w 
24OE-04 
oooE+w 
0 LwE+w 
0 wE+w 
ocxE+w 
0 ocE+w 
0 ooE+w 
owE+w 
ooa+w 

06oEtw 
owE+w 
006Etw 
oocE+w 

0 ocE+oo 
oocE+w 
0 ocE+w 
0 ooE+oo 
oooE+w 
0 ooE+w 
0 ooE+oo 
0 ooE+oo 

06oEtw 
o.ooE+w 
ooE+w 
owE+w 

oocE+w 
oocE+w 
ooE+w 
ocQE+w 
0 OcEtw 
oooE+w 
0 ocE+w 
0 oE+w 
oocE+w 
0 wE+w 
omE+w 
oooE+w 

oooE+w 
oooE+w 
ooE+w 
0 cKE+w 
0ooEtw 
oocE+w 
oooE+w 
0 WEtw 
owE+w 
oooE+w 
0KEtw 
oooE+w 

122E-10 
117E-00 
@23E-11 
l23E-11 
102E-07 
7 3OE-10 

651E-11 
oooz+w 
I 1 lE-06 
2 OSE-10 
107E-08 
0 cxE+w 
0 wE+w 
0ooEtw 
06Etw 
2 32E-10 
304E-10 
oouz+w 
0 cmtw 
o.wE+w 
0 oLE+w 
ooce+w 
oooE+w 
0 OoEtw 
ooE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
0 oomw 
oooE+w 
ocoE+w 
oooE+w 
06oEtw 
ooE+w 
0 oaE+w 
ooux+w 

oMK+w oooE+w 
0ooEtw o.ocE+w o.ooE+w 

0 ooE+w 
oooE+w oooE+w oooE+w 

3TM OOQtw l.Of-02 127E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 

RELEVANT EQUATION: IM=(CxIRxFixEFxEO)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SOIL (MG/KG) 
IR = SOlL lNGESTlON RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (IEt6 MGIKG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 480 IR: 0 
EF: 180 EF: 1 
Fi: 
ED: i 

Fi, 
ED: 

1 
1 

Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(N ON): 365 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 3.38E-06 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 4.83E-08 



- 

3ISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
JNIT 7 - OU3. MCAS CHERRY POfNT 
IXPOSURE SCBJARIO: CONSTRUCTION WORKER (RME) 
XCULATE DOSES: 

YOUM ANNUM ADULT ANNUM LlFmME AVERAGE RFD 
:HEYICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) 

lenzo(a)anthracene 1.93 O.OOEtOO 6.53E-06 9.32E-08 O.OOE to0 
)enzo(a)pyrene 1.65 O.OOE+OO 6.26E-06 6.94E-06 O.OOE to0 
senzo(b)fluaanthene 1.46 O.OOEtOO 4.94E-06 7.05E-06 O.OOE to0 
%enzo(k)fluaanthene 1.96 O.OOE+OO 6.63E-06 9.47E-06 O.OOE t 00 
Xrysene 2.07 O.OOE +OO 7.00E-06 l.OOE-07 O.OOE t 00 
Iibenz(a.h)antlvacene 1.16 O.OOEtOO 3.92E-06 5.60E-06 O.OOEtOO 
ndeno(l,2,3-cd)pyene 1 35 O.OOE to0 4.57E-06 6.52E-06 O.OOE to0 
Mimony 224 O.OOEtOO 7.57E-04 l.O6E-05 4.00E-04 
IKiBtllC 30.7 O.OOEtOO l.O4E-04 1.46E-06 3.00E-04 
bar yllium 0.427 O.OOE to0 144E-06 2.O6E-08 500E-03 
:admium 107 O.OOEtOO 3.62E-04 5.17E-06 5.00E-04 
:oppa 12600 0.00Et00 4.26E-02 6.09E-04 4.00E-02 
ran 176550 O.OOEtOO 6.04E-01 6.63E-03 3.00E-01 
lerculy 7.95 O.OOE to0 2.69E-05 3.64E-07 3.00E-04 
hallium 3.02 o.OOEtOO l.O2E-05 1.46E-07 7.00E-05 
.2.3.6.7.&-HxCDF 0.00016 O.OOEtOO 5.41E-10 7.73E-12 OOOEtOO 
otal HxCDF 0.00021 O.OOEtOO 7.10E-10 l.OlE-11 O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE to0 O.OOE t 00 O.OOE t 00 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.oOE too O.OOE to0 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtoO O.OOEtOO 
O.OOE to0 O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOE to0 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 

CSF 
(KG-DAYIMG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E to0 
7.30E-01 
O.oOEtOO 
1.50EtOO 
4.30E to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
1.60Et04 
1.60Et04 

.~ 

c 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RYE) 
3ETERMNE HAZARD INDiCES AND CANCER RISK 

HAZARD INDEX 
CHEMICAL 

HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

3enzo(a)anthracene O.OOEtOO O.OOE to0 
3enzo(a)pyrene 

6.61E-08 
O.OOEtOO O.OOEtOO 6.52E-07 

3enzo(b)fluaanthene O.OOE to0 O.OOE to0 
3enzo(k)fluaanthene 

5.15E-08 
O.OOEtOO O.OOEtOO 

Zhysene 
6.91 E-09 

O.OOEtOO O.OOEtOO 7.30E-10 
Iibenz(qh)anthracene O.OOE to0 O.OOE to0 4.09E-07 
ndeno(l.2,3-cd)pyene O.OOE to0 O.OOE to0 
Wlmony 

4.76E-06 
O.OOEtOO 1.69E to0 O.OOE to0 

irsenic O.OOE to0 3.46E-01 
3eryllium 

222E-06 
O.OOE to0 2.69E-04 6.67E-06 

>admium O.OOE to0 7.24E-01 O.OOEtOO 
:opper O.OOE to0 1.07EtOO O.OOEtOO 
ron O.OOEtOO 2.0lEtOO O.OOEtOO 
vlercury O.OOEtOO 8.96E-02 O.OOEtOO 
*haIlium O.OOE to0 1.46E-01 O.OOEtOO 
l.2,3.6.7,6-HxCDF O.OOE to0 O.OOEtOO 1.24E-07 
btal HxCDF O.OOEtOO 

0 
O.OOE to0 1.62E-07 

O.OOE to0 O.OOE to0 O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOE to0 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOE to0 
0 O.OOEtOO 
0 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 
0 

O.OOEtOO O.OOE to0 
o.OOEtOO O.OOE to0 O.OOEtOO 

0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO 
0 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOE to0 O.OOE to0 O.OOEtOO 

‘OTAL O.OOE+OO 6.28EtOO 3.84E-08 

___- 



RISC ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SolL 

SITE NAME: UUIT 7 - OID, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: oslwps 

HAZARD INKICES AM INREMENTPL CANCER Rl9(S ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSJhiPTlONS ARE OUTLINED BEI-Ow. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (ME) 

RELEVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

M-IEEE: C = CONCENTRATION IN SolL (MGKG) 
SAl = YOUTH EKIN SLFIFACE AREA (SQ CM’DAY): 0 
S42 = ADLLT SKIN SURFACE AREA (SQ CM/DAY): 4300 
ff = ADHERENCE FACTOR &lGJSQ CM): 1 

ABS = ABSOFF’TION FRACTION: CRGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH MPDSURE FREQLENCY (DAYS/YEAR): 1 
EF2 = ADLlT EXPOSURE FREQUENCY (DAYS/YEAR): 180 
ED1 = YOUTH MPOSURE DURATION (YEARS): 1 
ED.2 = ADUTEXPOSURE WRATION (YEARS): 1 
BWl = EDDY WEIGHT AMXESCENT (KG): 1 
EM2 = BOOY WEIGHT AWLT Q<G): 70 
AT1 = AVERAGING TIME (DAYS), NaVCARClNOGENS (YOUTH): 365 
AT2 = AVERAGINGTIME PAYS), NONCAFKINOGENS (ADUT): 365 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOR (1 Et6 MQKG) 

XTERMIE CONVERSION FACTORS: 
CEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYSffEAFi)*(ED YEARS)/(AT DAYS)/(EJWKG)/(l KG’1 E6 MG) 

WsEyc~~tt~ = (CFl)*(C)* (ABS) a=1 = O.OOEt 00 CANCER RSK = (CF3)*(C)*(ABS) cF3= 4.33E-07 
DOSEacblt = (CF2)*(C)*(AEiS) G=2= 3.03E-05 



319< ASSESSMENT SPREADSHEET - DIRECT OERMAL CONTACT WlTH SolL (PAGE TWO) 
JNIT 7 - OLD, MCAS CHERRY POINT 
ZXPOSLJRE SCENARIO: CONSTRUCTION, WORKER (FiME) 
XCUATE DOSES: 

ABSORPTION ANNUPL YOUTH ANNUk AOUT LIFETIME AVERAGE DERMIY_ RFD 
ZHEMC# C (MGIKG) FRACTION DOSE (MGIKGIDAY) DOSE (MWWDAY) DOSE (MG/KG/DAY) (MWS/DAY) 

3enzo(a)anUracf3ne 1.93 0.01 O.OOE+OO 5.85E-07 B.35E-09 O.OoEt 00 
3enzo@)~rene 1.85 0.01 O.OOEtOO 5.60E-07 8.01 E-OS O.OoEtoo 
3erlzo(b)flucYantherle 1.46 0.01 O.OOEt 00 4.42E-07 6.32E-09 0.00Et00 
3enzo#Qfluoranthene 1.96 0.01 O.OOEtOO 5.94E-07 8.48E-09 O.OOEtOO 
Xlrysene 2.07 0.01 O.OOEtOO 6.27E-07 8.96E-09 O.OOEt 00 
Iibenz@,hMxlxacene 1.16 0 01 O.OOEtOO 3.51 E-07 5.02E-09 O.OOEtOO 
ndeno(1 Pd-cc&yrene 1.35 0.01 O.OOEtOO 4.09E-07 5.84E-09 O.OOEtOO 
Wmmy 224 0.001 O.OOEtOO 6.79E-06 9.89E-08 8.00E-05 
Lsenlc 30.7 0.001 O.OOEtOO 9.30E-07 1.33E-08 2.65E-04 
kfyllium 0.427 0.001 O.OOEt 00 1.29E-08 1.85E-10 5.00E-05 
Iadmlum 107 0.001 O.OOEtOO 3.24E-06 4.83E-08 1.50E-05 
ZlJppK 12600 0.001 0.00Et00 3.82E-04 5.45E-06 2.40%02 
on 178558 0.001 O.OOEt 00 5.41 E-03 7.73E-05 6.00E-02 

k-Y 7.95 0.001 O.OOEtOO 2.4lE-07 3.44E-09 6.00E-05 
IWium 3.02 0 001 O.OOEt 00 S.l5E-08 1.31 E-09 1.40E-05 
2,3,6,7.8-HxUIF 0.00016 0.01 0 OOEtOO 4.85E- 11 692E-13 O.OOEt 00 

-0w Hxca 0.00021 0.01 O.OOEtOO 8.36E- 11 S.O9E- 13 O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEtOO O.OOE+OO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEt 00 O.OOEt 00 0.00Et00 
O.OOEtOO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEt 00 O.OOEtOO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 

DERMAL CSF 
W-DAY/MG) 

3.65E-01 
3.85EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65EtOO 
3.65E-01 
O.OoEt 00 
1.60Et00 
4.30Et02 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.ooEt 00 
O.OOEtoO 
3.00Et04 
3.00Et04 

- 

c 
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319( ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT ~TH sai- (PAGE THREE) 
JNIT 7 - OLD, MCAS CHERRY POINT 
~POSLJRE SCENARIO: CONSTRUCTION WORKER (RME) 
XTERMIK: HAZARD INDICES AND CANCER RISK: 

IHEMCAL 

3enzo(a)anltracene 
3enzo(a)pyrene 
3enzo(b)Auoanthene 
3enzo~)flucranthene 
Bysene 
Ibenz~,h)enthracene 
ndeno(l2,3-ccl)pyrene 
Wmmy 
tsenic 
3efyllium 
sdmium 
ZOoppW 
-on 
&WY 
hellium 
,2,3,6,7,8-HxCOF 

-o&I l-!xCci= 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

HAZARD INDEX HAZARD INDEX INCREMENT/U 
YOUTH ADULT CANCER RISK 

O.OOE+Oo O.OOE+OO 3.05E-09 
O.OOE+OO O.OOEtOO 2.92E-06 
O.OOE+OO O.OOE+OO 2.31 E-09 
O.OOE+OO O.OOEtOO 3.10E-10 
O.OOEtOO 0.00E+00 3.27E- 11 
O.OOE+OO 0.00E+00 1.63E-06 
O.OOE+OO O.OOEtOO 2.13E-09 
O.OOE+OO 6.46E-02 O.OOE+OO 
O.OOE+OO 3.26E-03 2.13E-06 
O.OOEtOO 2.59E-04 7.95E-06 
O.OOE+OO 2.16E-01 O.OOE+OO 
O.OOEtOO 1.59E-02 O.OOE+OO 
0.00E+00 Q.O2E-02 O.OOE+OO 
O.OOE+00 4.01 E-03 O.oOEtoo 
O.OOE+oo 6.53E-03 O.OOE+OO 
O.OOE+Oo O.OOE+OO 2.06E-06 
0.00E+00 O.OOEtOO 2.73E-08 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOEtoO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 o.OOEtOo 
O.OOEtoO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+oO 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOEtOO O.OOE+OO 
O.OOE+oo O.OOEtOO O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOEtOO 
O.OOEtoo O.OOE+OO 0.00E+00 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOO O.OOE+OO 
o.OOE+oo O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOO O.oOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEt 00 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00E+00 0.00E+00 O.OOE+OO 

0 0.00E+00 0.00E+00 O.OOEtOO -__--_--_____ 

OTAL O.QQE+OO 4.21E-01 2.04E-07 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
-0CATION: NORM CAROLINA 
DATE: 06/07/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
)NE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER 
tSSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER (RME) 

3EFERENCE: EPA, DECEMBER 1989 

IERMAL CONTACT: DM = (C Y SA x PC x ET x EF x ED)/(BW x AT x CF) 

ISSUMPTIONS: C = GROUNDWATER CONCENTRATION (t&G/L) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SG CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURE TIME (HOURS/DAV) 
EF = EXPOSURE FREQUENCY (lltYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

NPUT PARAMETERS: 

SA: 4300 AVERAGE ANNUAL DOSE 
ET: 4 CONVERSION FACTOR 1.21E-01 
EF: 180 
ED: 1 LIFETIME ANNUAL DOSE 
BW: 70 CONVERSION FACTOR 1.73E-03 
ATfNONCAR): 365 
AT(CAR): 25550 



3ISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 
JNlT7 - OU3, MCAS CHERRY POINT 
!XPOSURE SCmARIO: CONSTRUCTION WORKER (RUE) 
YLCULATEHAZARD INDICES: 

:ti EMICAL 

3enzene 
:i-l,P-Dichloroethene 
ram- 1.2-Dichloroethene 
linyl Chloride 
! - Methylnaphthalene 
Gs(2-ethyhexyl)phthalate 
Witachlorophenol 
I,)‘-DDT 
indoSulfen I 
Wimony 
ksenic 
:admtim 
Barium 
:opper 
‘Oil 

Aanganese 
\luminum 

CONCENTRATION 
(MG/L) 

0.031 - 
0.001 - 
0.002 . 
0.006 . 

0.00967 - 
0.0249 - 

0.001 - 
5.2E-06 . 
0.00001 
0.00745 ’ 

0.0196. 
0.0046 - 

0.661 - 
0.0625 - 
a.094 - 

0.26 - 
4.44 - 

DERMAL AVERAGE 
PERMEASllmY ANNUAL DOSE 

CONSTANT (MO/KG/DAY) 

2.10E-02 
l.OOE-02 
l.OOE-02 
7.3OF-03 
6.91X -02 
3.30E-02 
6.50E-01 
4.30E-01 
3.90E-07 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 

7.69E-05 
1.2lE-06 
242E-06 
53lE-06 
BOQE-05 
9.96E-05 
7.66E-05 
2.7lE-07 
4.73E-13 
9.03E-07 
2.40E-06 
5.57E-07 
B.OlE-05 
7.57E-06 
l.OBE-03 
3.15E-05 
5.30E-04 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE too 

DERMM 
REFERWCE DOSE 
(MO/KG/DAY) 

3.00E-04 
B.OOE-03 
l.60E-02 
O.OOEtOO 
O.OOEtOO 
l.lOE-02 
l.SOE-02 
4.00E-04 
3.00E-03 
B.OOE-05 
2.65E-04 
1.50E-05 
7.00E-02 
2.40E-02 
600E-02 
4.60E-03 
2.00E-01 

HAZARD 
INDEX 

2.63E-01 
1.51E-04 
l.51E-04 
O.OOEtOO 
O.OOEtOO 
Q.O5E-03 
5.25E-03 
6.77E-04 
1.58E-10 
l.l3E-02 
6.42E-03 
3.72E-02 
l.l4E-03 
3 16E-04 
l.EOE-02 
6.65E-03 
2.69E-03 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

‘OTAL HAZARD INDEX 3.64E-01 I 



I 
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RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE THREE) 
UNIT7 - OU3. UCAS CHERRY POlNT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RUE) 
CALCULATEINCREMB(TAL CANCER RISKS: 

LIFETlME AVERAGE 
CONCENTRATION DERYAL DOSE 

CH EYICAL (M GIL) (MO/KG/DAY) 

Benzene 
ci-1.2-Dichloroethene 
bans-1.2-Dichlwoefhene 
Vinyl Chloride 
2 - Methylnapnhalene 
Bis(2-ethyhexyl)phthalate 
Pentachlorophenol 
4,4’-DDT 
EndoSulfan I 
Antimony 
Arsenic 
Cadmium 
Barium 

COPPW 
Iron 
Manganese 
Aluminum 

0 
0 
0 
0 

0.031 l.l3E-06 
0.001 1.73E-00 
0.002 3.46E-06 
0.006 7.56E-06 

0.00967 l.l6E-06 
0.0249 1.42E-06 

0.001 l.l3E-06 
52E--06 3.07E-09 
0.00001 6.75E-15 
0.00745 1.29E-06 

0.0198 3.43E-06 
0.0046 7.96E-09 

0.661 l.l4E-06 
0.0625 l.O6E-07 

6.694 1.54E-05 
0.26 4.50E-07 
4.44 7.69E-06 

0 O.OOEtOO 
0 O.OOE too 
0 O.OOE to0 
0 O.OOEtOO 

CSF - DERMM 
(KG -DAY/MG) 

2.90E-02 
O.OOE to0 
O.OOEtOO 
2.36EtOO 
O.OOE tO0 
2.55E-02 
6.00E-02 
4.25E-01 
O.OOE to0 
O.OOEtOO 
3.00E-04 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

INCREMENTAL 
CANCER RISK 

3.27E-06 
O.OOEtOO 
O.OOE+OO 
1.60E-07 
O.OOEtOO 
3.63E-06 
6.75E-06 
1.65E-09 
O.OOE+OO 
O.OOE+OO 
l.O3E-11 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

TOTAL RISK 3.1 QE- 07 

I - 



5.5.9 SITE 7 - FULL-TIME EMPLOYEE 

.-- 



RISK ASSESSMENT SPREADSHEET - INCIDB(TAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POJNT 
-0CATION: NORTH CAROLINA 
DATE: 06/07/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
4SSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: FULL TIME EMPLOYEE (RYE) 

3ELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(EWxATxCF) 

NHERE C = CCWCENTRATION IN SOlL (MG/KG) 
IR = SOlL NGESTION RATE (MGIEVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

iNTER INPUT PARAMETERS: 
(DULT: YOU-m : 

IR: 50 IR: 0 
EF: 250 EF: 1 
Fi: 1 Fi: 1 
ED: 25 ED: 1 
BW: 70 BW: 1 
fiT(CAR): 25550 AT(CAR): 25550 
I\T(NON): 9125 ATWON): 365 

IETERMNE CONVERSION FACTORS: 
IDULT: YOUlH : ADULT/YOUTH (CANCER RISK): 
CF: 4.09E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.75E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTICN OF SOIL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EKPOSURE SCENARIO: FULL llME EMPLOYEE (RME) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LlFEllME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (YG/KG/DAY) DOSE (MG/KG/DAY) (MGIKGIDAY) 

Benzo(a)anthracene cl.516 O.OOEtOO 2.52E-07 9.02E-08 0.00E+00 
Benzo(a)pyrene 0391 O.OOE tO0 1.9lE-07 6.63E-06 O.OOE+OO 
Benzo(b)fluoranthene 0.575 O.OOEtOO 2.0lE-07 l.OOE-07 O.OOE too 
Benzo(k)Ruoranthene 0.43 O.OOE tO0 2.10E-07 7.51E-08 O.OOE to0 
Chysene 0.442 O.OOEtOO 2.16E-07 7.72E-06 O.OOEtOO 
Dibenz(qh)anthacene 0.24 O.OOE too l.l7E-07 4.19E-08 0.00Et00 
Indeno(l,23-cd)pyene 0.292 O.OOE to0 1.43E-07 5lOE-06 O.OOE too 
Aroclor-1246 0.19 O.OOEtOO 9.30E-06 3.32E-06 O.OOEtoO 
Aroclor-i 260 0.21 O.OOEtOO l.O3E-07 3.67E-08 O.OOEtOO 
Dieldrin 0.059 O.OOEtOO 2.69E-06 1.03E-06 S.OOE-05 
1.2.3.4,6,7,6-HpCDD 0.00146 O.OOEtOO 7.24E-10 2.59E-lo O.OOEtOO 
1.2,3,4,6,7.6-HpCDF 0.00039 O.OOEtOO 1.91E-10 6.6lE-11 O.OOE+OO 
1.2.3,6,7,6-HxCDF 0.00019 O.OOEtOO 9.30E- 11 3.32E-11 O.OOE to0 
OCDD 0.0127 O.OOE to0 6.21 E-09 2.22E-09 O.OOEtOO 
ipcoLl 0.002 O.OOEtOO 9.76E-IO 3.49E-IO O.OOEtOO 
ipCDF 0.001 O.OOEtOO 4.69E-IO 1.75E-IO O.OOEtOO 
ixCDF 0.001 O.OOEtoO 4.69E-IO 1.75E-IO O.OOEtOO 
Muminum 15426 D.OOEtoO 7 55E-03 2.70E-03 l.OOEtOO 
4ntimony 70.4 o.OOEtOO 3.64E-05 1.37E-05 4.00E-04 
4rsenic 10.0 o.OOEtOO 9.20E-06 3.26E-06 3.00E-04 
Barium 557 O.oOE to0 273E-04 9.73E-05 7.00E-02 
Beryllium 0.432 O.oOEtOO 2.llE-07 7.55E-06 S.OOE-03 
Cadmium 59.9 O.OOEtOO 2.93E-05 l.O5E-05 5.00E-04 
Clromium 114 O.OOEtOO 5.58E-05 1.99E-05 5.00E-03 
zapper 12600 O.OOEtOO 6.16E-03 2.20E-03 4.00E-02 
ron 66366 O.OOEtOO 4.32E-02 l.S4E-02 3.00E-01 
Manganese 1240 O.OOEtOO 6.07E-04 2.17E-04 2.40E-02 
Mercury 2.55 O.OOEtOo 1.25E-06 4.46E-07 3.00E-04 
rlickel 302 O.OOEtOO 1.46E-04 5.26E-05 2.00E-02 
Silva 28.9 O.OOE to0 1.4lE-05 5.05E-06 5.00E-03 
llanadium 29.9 O.OOEtOO 1.46E-05 5.22E-06 7.00E-03 
!inc 3013 O.ooE too 1.47E-03 5.26E-04 3.00E-01 

O.oOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 0.00Et00 
O.oOEtOO O.OOE tO0 O.OOE too 
o.oOEtOO O.OOEtOO 0.00E+00 

CSF 
(KG-DAY/MO) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.60Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOE tO0 
O.OOE tO0 
1.50EtOO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 

c I I 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: FULL TlME EMPLOYEE (RME) 
DETERMWEHAZARDINMCESANDCANCERRISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(a)pyene 
Benzo(b)fluaanthene 
Benzo(k)flwanthene 
Chysene 
Dibenz(qh)anttracene 
Indeno(l.2.3-cd)pyene 
Aroclor-I 248 
Aroclor - 1260 
Dieidrin 
1.2.3.4,6,7,6-HpCDD 
1,2.3.4,6.7.8-HpCDF 
1,2,3.6.7.6-HxCDF 
0clnJ 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmbm 
Chomium 

COPPer 
Iron 
Manganese 
Mercury 
Nickel 
Silva 
Vanadium 
Zinc 

0 
0 
0 

TOTAL 

O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOE too 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtoo 
O.OOEtoo 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

0.00E+oo 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
577E-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
7.55E-03 
9.59E-02 
3.07E-02 
3.69E-03 
4.23E-05 
5.66E-02 
l.l2E-02 
1.54E-01 
1.44E-01 
2.53E-02 
4.16E-03 
7.39E-03 
2.83E-03 
2.09E-03 
4.91E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

5.53E-01 

6.56E-08 
4.99E-07 
7.33E-06 
5.46E-09 
5.64E-10 
3.06E-07 
3.72E-06 
2.56E-07 
2.63E-07 
1.65E-07 
4.14E-07 
l.O9E-07 
5.31E-07 
3.55E-07 
5.59E-07 
2.60E-07 
2.BOE-06 
O.OOEtOO 
O.OOE to0 
4.93E-06 
O.OOEtOO 
3.25E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

1.20E-05 



RISC ASSESSMENT SPREADSHEET - DlRECT DEFiMK CONTACT WITH SOIL 

SlTE NAME: UUIT 7 - OLB, MCAS CHERRY POINT 
LOCATION: . NORTH CARUlNA 
DATE: 06/07/96 

HAZARD INDICES AM INREMENTPC CANCER Rl%S ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THRWW DERhFPL CONTACT WITH SURFACE/SL.ESURFACE SOIL ARE !ZVALUATED. 
ASSUhRTlONS ARE OUTLINED EELCYd. 

EXPOSURE SCENARIO: FU-L TIME EMPLOYEE @ME) 

RELEVANl EQWTICN: DEX= (CxS4xAFxAi3SxEFxED)/(BWxATxCF) 

NH32 C = CONCENTRATION IN SDlL (M&KG) 
SAl = YOUH 9(IN SU=iFACE AREA (SQ Ck&IAY): 0 
542 = ADLLT SKIN SUAFACE AREA (SQ CM/DAY): 3160 
AF = ADHERENCE FACTOR (MlrG/SQ CM): 1 

ABS = ABSORPTION FRACTION: ORGANIC3 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH DBOSURE FREQLENCY (DAYS/YEAR): 1 
EF2 = ALIUT EXPOSURE FREWENCY (DAYS/YEAR): 260 
ED1 = YOUH EXPOSURE DlRATlCKl (YEARS): 1 
ED2 = ADU-T EXPOSCRE UJRATION (YEARS): 25 
BWl = BCOY WEIGHT AWLESCENT (KG): 1 
BW = E3oOY WEIGHT AWLT a(G): 70 
AT1 = AVERAGING TIE (DAYS), NONCARCINOGENS (YOUTH): 365 
AT2 = AVERAGING TIME (DAYS), NONCARCINM;ENS (ADUT): 9125 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 25550 
CF = CONVERSIW FACTOR (1 Et 6 tvlwG) 

IETERMIK CONVERSION FACTORS: 
EX = (C)*(SA SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAm’(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’1 E6 MG) 

WsEyc~~th = (CFl)*(C)*(ABS) CFI = O.OOE+OO CANCER RSK = (CF3)*(C)*(h3S) cF3= l.lOE-05 

DOSEacldlt = (CF2)*(C)*(ABS) cF2= 3.09E-05 



RKX ASSESSMENT SPREADSHEET - CiRECT DERMAL CONTACT WlTH SOlL (PAGE TWO) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCEXARIO: FLLL TIME EMPLOYEE (RME) 
CALCUATE DOSES: 

ABSORPTION 
CHEMCAL C (MGKQ FRACTION 

AMLJAL YOUTH ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD OERMAL CSF 
DOSE (MGKG/DAY) DOSE (k&/KG/DAY) DOSE (MGKWDAY) (htlG,K@DAY) Q<G-DAY/MG) 

Benzo@)anUracene 0.516 
Benzo(a)pyrene 0.391 
Elemo@)Ruuanthene 0.575 
Benzo&)fluomnthene 0.43 
Chrysene 0.442 
Dibenz@,h)entt-recene 0.24 
Indeno(l2,3-cd)pyrene 0.292 
Procla-1248 0.19 
Pro&f-1260 0.21 
Dielctin 0.059 
12,3,4,6,7B-@~~D 0.00146 
1,2,3,4,6,7,8-t+CDF 0.00039 
12,3,6,7,8-HxCDF 0.00019 
XW 0.01274 

HpCW 0.002 

-fpcDF 0.001 
%.ca= 0.001 
Yuminum 15426 
Mimmy 76.4 
ksenic 18.6 
%rium 556.6 
Wyllium 0.432 
=Idmium 59.9 
Zhrunium 114 
XlppK 12600 
ron 66366 
Manganese 1240 

*WY 2.55 
Vlckel 302 
iiliver 28.9 
tenedum 29.9 
llnc 3013 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

O.OOEtOO 1.60E-07 5.70E-06 
O.OOEtOO 1.21 E-07 4.32E-06 
0.00Et 00 1.78E-07 6.35E-06 
O.OOEtOO 1.33E-07 4.75E-06 
O.OOEtOO 1.37E-07 4.66E-08 
O.ooEtOO 7.42E-08 2.65E-06 
O.OoEtOo 9.03E-06 3.22E-06 
O.OoEtOo 5.87E-06 2.1 OE- 06 
0.00Et00 6.49E-06 2.32E-08 
O.ooEtOO 1.62E-06 6.52E-09 
O.ooEtoo 4.56E- 10 1.63E- 10 
0.00Et00 1.21 E- 10 4.31 E- 11 
O.OOEtOO 5.67E- 11 2.10E-11 
O.OOE+oo 3.94E-09 1.41E-09 
O.OOEtOO 6.16E-10 2.21E-10 
O.OOEtOO 3.09E- 10 l.lOE-10 
O.OOEtOO 3.09E- 10 I.lOE-10 
O.OOE+OO 4.77E-04 1.70E-04 
0.00Et00 2.42E-06 6.66E-07 
O.OOEtOO 5.61 E-07 2.06E-07 
O.OOEtOO 1.72E-05 6.15E-06 
O.OOEtOO 1.34E-06 4.77E-09 
O.OOE+OO 1.65E-06 6.61 E-07 
O.OOEt 00 3.52E-06 1.26E-06 
O.OOEtOO 3.90E-04 1.39E-04 
O.OOE+OO 2.73E-03 9.76E-04 
0.00Et00 3.63E-05 1.37E-05 
O.OOEtOO 7.68E-06 2.82E-06 
O.OOE+OO 9.34E-06 3.33E-06 
0.00Et00 6.94E-07 3.19E-07 
O.OOE+OO 9.25E-07 3.30E-07 
O.OOEtOO 9.32E-05 3.33E-05 
O.OOEtOO O.OOEt 00 O.OOEt 00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOEtOO 

O.OOEtoO 3.65E-01 
O.OOEtOO 3.65EtOO 
O.ooEt 00 3.65E-01 
O.OOEtOO 3.65E-02 
O.OOE+OO 3.65E-03 
O.OOEtOO 3.65EtOO 
O.OoEtOO 3.65E-01 
O.OOEtOO 1.50E+Ol 
O.OOE+Oo 1 SOEtOl 
2.50E-05 3.20EtOO 
0.00Et00 3.00Et03 
O.OOE+Oo 3.20Et03 
O.OOE+OO 3.OOEt04 
O.OOE+OO 3.00Et02 
O.OOE+OO 3.00Et03 
O.OOEtOO 3.20Et03 
O.OOEtOO 3.00Et04 
2.00E-01 O.OOEtOO 
B.OOE-05 O.OOEtOO 
2.65E-04 1.60Et 00 
1.40E-02 O.OOEtOO 
5.00E-05 4.30Et02 
1.50E-05 O.OOEtOO 
S.OOE-03 O.OOEtOO 
2.40E-02 O.OOEtOO 
6.00E-02 O.OOEtOO 
4.60E-03 O.OOE+OO 
B.OOE-05 O.OOEtOO 
6.00E-04 O.OOEtOO 
1 .OOE-03 O.OOEtOO 
1.40E-03 O.OOEtOO 
B.OOE-02 O.OOEtOO 

- - 



Rl9( ASSESSMENT SPREADSHEET - DIRECT DEFMAL CONTACT WTH SOIL (PAGE THREE) 
UNIT 7 - OLK3, MCAS CHEARY POIM 
EXPOSURE SCENARIO: FUL TIME EMPLOYEE @ME) 
OETERMlhE HAZARD INDICES AVD CANCER RISK: 

CHEMCAL 

Bemo@)anlfracene 
Senzo(a)pqrene 
3enzo@)fluuanthene 
3enzob)f luuanthene 
LWysene 
~benz(a,h)anthacene 
ndeno(l,2,3-cd)pyrene 
koclcr-1248 
k-oclof-1260 
IYeid-in 
I2,3,4,6,7Pf-@CDD 
12,3,4,6,7B+WDF 
I2,3,6,7,EN-ixCDF 
XC0 

-ww 
WE 
-ixcEF 
Uuminum 
Wmony 
ksenlc 
Mum 
kyilium 
hdmlum 
Xranium 
hpp8f 
.on 
hwganese 

&WY 
Jlckel 
liver 
‘anedum 
‘inc 

0 
0 
0 
0 

OTAL 

HAZARD INDEX 
YOUTH 

O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+Oo 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+oo 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 

HAZARD INDEX 
ADUT 

0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
730E-04 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.39E-03 
3.03F02 
2.04E-03 
1.23E-03 
2.%7E-04 
1.23E-01 
7.05E-04 
l.%2E-02 
4.66E-02 
9.33E-03 
1.31 E-03 
l.l7E-02 
%.94E-04 
6.%OE-04 
1.55E-03 
O.OOE+OO 
0.00E+00 
O.OOE+OO 

INCREMENTAL 
CANCER RlSK 

2.09E-09 
1.5%E-07 
2.32E-0% 
1.73E-09 
1.78E- 10 
9.%7E-09 
1 .lQE-09 
3.15E-07 
3.48E-07 
2.O%E-09 
4.90E-07 
1.39E-07 
%.29E-07 
4.22E-07 
%.63E-07 
3.53E-07 
3.31 E-06 
O.OOE+OO 
O.OOE+OO 
3.32E-07 
0.00E+00 
2.05E-06 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 

O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO 2.47E-01 9.39E-0% 

1 

1 



m+3oc.d 

w+3m 0 
wt300 0 
00+3w 0 
wt3w 0 
w+3000 
00+3m 0 
oot3w 0 
w+3wo 
OOt3wo 
m+3w 0 
w+woo 

to-3Cs I 

oo+3mo 

00 +3S6’6 

00+3mo m+300 0 w+300’0 w+3wo 

X3(1NI OWZVH lVl0. 

oot3mo 
oot3w 0 
w+3w 0 
w+3m 0 
w+3wo 
w+3000 
w+3w 0 
w+3wo 
cot300 0 
00+3w 0 
wt3wo 
wt3w 0 
oot3w 0 
cet3w 0 
wt3wo 
00+3000 
co+300 0 
co+300 0 
wt3w’o 
00+3w 0 

w+3w 0 
wt3m 0 
w+3w 0 
cot300 0 
w+300 0 
m+3m 0 
oo+wxo 
w+3mo 
wt3wo 
00+3000 
wt3wo 
w+3wo 
00+3wo 
w+3w’o 

w+3w 0 
m+3w 0 
w+3wo 
IO-3CS I 

IO -329 I 

w+Mo’o 
w+3w 0 
w+3wo 
m+3w’o 
w+3w 0 
w+3mo 
w+3w’o 
w+3w 0 

00+3w 0 
wt3w~o 
memo 
w+3000 
wt300.0 

w+3w 0 
wt3w 0 
w+3w’o 

w+3w 0 
co+300 0 
w+3w’o 
w+3000 
w+3w 0 
w+3w 0 
w+i,ooo 
w+3mo 
m+300~0 
w+3w 0 
w+3w 0 
wt3wo 
w+3000 
m+3000 

wt3m 0 
m+3w~o 
w+3w 0 

w+300 0 
to-322’1 

IO-3L6’2 
10-321’S 
20-382 V 
IO-365’2 
LO-32s 2 
00+3te I 
LO-301 s 
80-3‘s~. 

Co-3SS’Z 
PO-3Cb 6 
20-31CC 
CO-320 S 

w+3w 0 
CO-3VL.2 
CO-3CL 2 
m+3ce 2 

w+3000 

00+%00 
00+3w 0 
w+3w 0 
w+3w 0 
oot3m 0 
w+3w 0 
00+3w 0 
m+3w 0 
w+3wo 

w+3w 0 
00+3m 0 
to-3cz I 
to-3W’C 
LO-302 D 
m-362 c 
10-3LS 2 
to-3SS 2 
w+3ta I 
LO-3SI s 

oot3w~o 
oot3ao 0 
wt3w 0 
oot3w 0 
00+3x0 
wt3w 0 
mt3wo 
wt3wo 
w+3w 0 
CO-381 I 
co-3W’C 
CO-389 I. 
CO-3ac I 
CO-3182 
2n-3CB’L 
CO-360 C 
CO-356.V 
IL-3160 
b6-3L6 2 
CO-309’2 
co-3L6.C 
00+300 0 
cat300 0 
so-3bS s 
So-%bS 0 

w+300 0 
so-3CC I 

w+3m 0 
m+3w 0 
CO-3cr I 
w+3000 
wt3w 0 
wt3w 0 
w+3m 0 
w+3w 0 
w+3000 
w+3w 0 
wt3w 0 
wt3wo 
w+3w 0 
wt3mo 
co-31.t 1 

LO-300 2 
CO-309 I- 
20-300 6 
20-3OV 2 
ZO-30tl 

co-3oS 1 
W-358 2 
SO-300 e 

EO-300 c 
b6-3wv 
EO-30Si.L 
20-301 I 

m+3w 0 
w+3wo 
20-308 I 
co-300 e 
boo-300 C 

wt3w I 
ZO-3OC 2 
to-300 c 

zo-3w c 

zo-3w L 
co-300 5 
vu-3W’C 

QO-3w t 
co-300 S 
w-3001 
20-300 C 
20-300 2 
20-300. 
wt3w 0 
20-300 2 
20-300 I 
PO-3w c 

w+3w’o 
w+3m’o 
w+3w 0 
w+3000 
w+3w’o 
w+3mo 
w+3w 0 
w+300 0 
w+3m 0 

m+Moo 
m+300 0 
w+3w 0 
w+3mo 
00+3w 0 
w+3w 0 
m+300 0 
w+3wo 
w+3w’o 

w+3mo 
w+3w’o 
m+300~0 
w+3m 0 
m+3w~o 
00+3mo 
00+3mo 

00+3w~o 
00+3mo 
w+3w.o 
w+3w 0 
SO-3n I 
60-32s c 
m-301 L 

LO-385 I 
SO-3vSb 
SO-3ffi s 
80-3SS 2 
SO-3OL L 
W-318’2 

m+3w 0 
w+3w 0 
00+3w 0 
Oot3w 0 
wt3mo 
w+3w 0 
w+3mo 
wt3wo 
wt3000 
w+3w 0 
m+300 0 
w+3wo 
00+300 0 
w+3w 0 
w+3m 0 
w+3000 
co+300 0 
w+3w 0 
wt3w 0 
00+3000 
w+3w’o 
w-3SC 2 
so-3% I 
w)-3CL * 
So-32cC 
so-31s c 
LO-3w 2 

w-350 I 
LO-390 c 
C&-3,.02 
LO-361 I 
so-3sc c 
SO-3.x c 
so-3SS c 
60-JCC 2 
SO-390 I 
LO-32C S 
50-39. c 

00+300’0 
wt3w 0 
co+300 0 
w+3000 
00+3mo 
w+300 0 
mt3wo 
00+3w 0 
oot3000 
out3w 0 
w+3w 0 
00+3000 
wt3w 0 
w+3w 0 
w+3w 0 
oo+xwo 
w+3wo 
w+woo 
w+3wo 
w+3w’o 
IO-322 I 
CO-321 L 
LO-3w2 
co-311 I 
EO-3101 
m-3s2 I 
@6-32,‘s 

PO-3K) 2 
LO-3VL 2 
LO-32C’I 
SO-3.1 2 
W-326.0 
M-3PS’2 
w-3co I 
SO-PBf s 
SO-3w2 
MO-36CS 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
rUnWrl\ 

EO-3LP l 
.O-32SS 
CO-322 c 
20-318 C 
CO-32SP 

wt3m 0 
co-310 2 
co-319 2 
wt3oL c 

X30NI OW2VH 
lVlO1 

NOIIVTVHNI 
x3aNl aW2VH 

to-3SL I 

-wwma 
x3aNl abvmi 

NOllS30NI ajtl 
x3aNl awmi NOllVlVHNl 

a1n 
lvwu3a 

alki 
NOl163DNI 

3soa 3soa 
NOllVlVHNl -wwk43a 

1VflNNV lVflNNV 

3500 
NOllS3ONI 

WllNNV 
S3310NI atn2VH 31Vlrl31v: 

f3Wtl) lN30lS3tlll”ClV LMA-t2 :OlUVN338 3tl,,SOdXZ 

1NlOd AUtEH3 SVv3W ‘En0 - L 1lNr 
h3LIHl 3DVd) kl3lVMaN,,OtlD M 3Sfl a-lOH3S”OH - 133HSaV3MdS lN3WSS3SSV XSlt 

I 
I 
I 

I 
3 
1 
I 
I 
I 

: 
2 

\ 
I 
> 

3 

1 

- 



boo-311, 90 -392’9 ao-3c6c co-366.c nsl tl 1VlOA 

m+3mo 00+300~0 00+3000 mt3000 00+300~0 m+300’0 00+3m~o 

m+3000 
00+3000 
00+3000 
00+3mo 
co+3000 
00+3mo 
m+3000 
00+3000 
00+300 0 

00+3mo 
cm+3000 
00+3000 
00+x800 
00+3000 

00+3000 
00+3m 0 

m+3000 
oo*woo 
00+3mo 

00+300 0 
mt3000 
00+300 0 

00+300 0 
00+3m 0 
00+3000 

m+Kw)o 
oot3000 
co-3082 
m+3mo 
00+3000 
W-3WC 
w-3b6 1 
w-399 c 
m+3m 0 
bo-35, I 
m+3mo 

00+3000 
C6-3c, I 

00*300 0 
00+3000 
m+3mo 
m+3000 
00+3000 

m+300 0 
00+3000 

m+300 0 
00+3mo 
oot3mo 
00+3mo 
00+3mo 
oot3000 
00+3000 
00+3000 

oot3mo 
00+3000 

oot3mo 
mt3mo 
00+300 0 

mt3m 0 
mt3000 
00+3000 
00+3m 0 
oot3mo 
m+3000 

oot3ooo 
co+3000 

00+3m 0 
00+3mo 
ot-3SC’C 
oot3m 0 
00+3000 
00+3m 0 

80-396 s 
m+3m 0 

oot300 0 
80-300 2 

m+300~0 

co+300 0 
00+3000 
00+300 0 
m+300 0 
m+3000 

oot3mo 
00+3000 
00+3m'o 

oot3m~o 
00+3mo 
00+3000 
00+3m~o 

mt300 0 
00+3mo 
m+3m’o 

oot300 0 
oot3mo 
m+3m 0 
00+3000 
00+3x 0 

mt3oo 0 
00+300 0 

00+300 0 
00+3m 0 
00+3m 0 
00+300 0 

mt3000 
00+3mo 
00+3000 
m+300.0 

m+3m 0 
00+3m 0 

m+3oao 
m+3m 0 
m+300~0 

m+300~0 
00+3owo 
mt3ooo 
m+woo 

oot3mo 
oot3mo 
00+3mo 

m+3mo 
00+3000 

m+300 0 
m+3m 0 
m+3000 
mt3oo 0 
00+300 0 

00+3000 
oot3000 
co+3000 
00+3ou 0 

00+300~0 
00+3000 

00+3000 
co+3000 
co+3000 
00+3000 
m+3m 0 

m+300 0 
oo+Moo 

00+3000 
00+300 0 
m+3000 
m+3owo 

co+3000 
m+3000 
m+3000 

00+300 0 
co+3000 

00+300 0 
oot300 0 
00+3mo 

00+3000 
00+300~0 

m+3000 
00+3000 
00+3000 
m+3000 

m+3000 
m+3mo 

cm+300 0 
00+3m 0 

m+300 0 
m+3000 
00+300 0 

00+3oc 0 
,0+3,s I 
00+300 0 

00+300 0 
00+300 0 

00+300 0 
00+3m 0 
m+3m 0 

00+300 0 
00+3m I 
00+3m~o 

00+3mo 
to-352 c 
20-300 0 
20-3ss 2 
00+300 0 

00+3ec 2 
00+300 0 
cm+300 0 
20-3o6 2 

00+300 0 
00+300 0 

00+300 0 
00+3000 
00+3m 0 
00+300 0 

m+3000 
00+300 0 
00+3m 0 
00+300 0 
00+3oao 

m+3m 0 
00+300 0 

oot3ooo 
00+3m 0 
m+3000 
00+3000 

m+300 0 
00+3000 
00+300’0 
m+3m~o 
00+3000 

m+3m 0 
m+3000 
oo+mo 
so-380 0 
w-3w * 
m-326’, 
6o-3.l I 
so-3oi.1 

60-399 8 
LO-3,D c 
LO-36C I 

CL-311 L 
60-3LO c 
so-36,l 
SO-3os I 

m+300 0 
m+300 0 
00+3m~o 
m+300 0 
co+300 0 

00+3m 0 
00+3000 

oot300 0 
00+3mo 
00+3m~o 

00+300 0 
m+3m~o 
00+3m 0 
00+300 0 

00+3x 0 
co+300 0 

00+3mo 
00+3mo 
00+300 0 

m+3000 
00+300 0 

zo-3L, c 
co-3n 2 
zo-3SC.B 

W-316 s 
CO-312 6 

so-32C c 
m-366 I 
so-300 L 

6o-36C 6 
60-366. 

00-36C 6 
w-3= 2 
CO-380’6 

so-3b6 5 
SO-366 1 

W-36C 6 
W-3,62 

3600 NOl163DNI 

MV 31111331-I 

MSlli t133NV3 
‘Iv101 

NOIlVlVHNI 
WI&l t133NV3 

ivw t13a 
363 

LO-3LL s 
m+300’0 

00+300 0 
6Q-3CL I 
10-31, L 
LO-326 C 
00+3m’o 

80-306 L 
00+3mo 

00+300 0 
LO-3w c 

w-36L 2 

mt300 0 
mt300 0 
60-366, 
6o-3c, , 
w-3/.2 c 

00+305 I 
00+300 0 

m+300 0 
to-3oc c 

m+3m 0 

m+3m 0 
60-326 C 
BO-3,C I 
60-3W 2 
60-396 s 

so-366 I 
SO-366, 
Bo-3bL 6 

6o-3W 2 
so-366 6 

00+3000 
10-30~ c 
00+300 0 
oo+300 0 

10-302 I 
20-30* I 
00+300 0 

oo+306 I 
00+300 0 
00+300 0 
20-3cm 2 

NOllS3DNI 

LlS3 

m+3000 

CO-3LO 1 
00+3mo 
60+3w 0 
80-3W6 

N01183DNI 

XSIt! Y33NV3 

cm+3ooo 

10-300 c 
oo+3coo 
m+3w 0 
zo-3o6 2 

NOllVlVWNl 

cl63 
3800 NOllVlVliNl 

MV 311113xl 

SO-322’1 

LO-366 L 
LO-3b.a c 
LO-326 , 
SO-36, I 

3soa 1vyltBci 
MV 3Wl13L6-l 

wbw3a 
llSltl t133NV3 

.BIY te3NV3MlN3~3~N13lnn37V3 
Bwto iN3als3u nnav km*-cz :oim338 3m30dx3 

1NlOd AYkHMD SV3yI ‘MO - L 1lNfl 
hlllOj 3DVd) Y31VMClN”OklD Jo 3s” alOH3SflOH - 133HSaV3YdS lN3WSSFJSSV YSlti 
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5.5.10 SITE 7 - FUTURE ONSITE RESIDENTS 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEEF. 
EXPOSURES THROUGH PICA INGEST04 OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ADULT RESIDENT (RME) 

RELEVANT EQUATION: IM=(CxIRxFixEFxEO)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SOIL (MG/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUBJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 0 
EF: 350 EF: 1 
Fi: 1 Fi. 1 
ED: 6 E& 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 2190 ATWON): 365 

DETERMNE CONVERSION FACTORS: 
4DULT: YOulH : 
CF: 1.37E-06 (AVG ANNUAL DOSE) CF: 

ADULT/YOUTH (CANCER RISK): 
O.OOE+OO (AVG ANNUAL DOSE) CF: l.l7E-07 



RISK ASSESSMFNT SPRUDSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OUO. MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADULT RESIDENT (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (BAG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

Benzo(a)enthracene 
Benzo(a)pyrene 
Benzo(b)fluaanthene 
Benzo(k)fluoranthene 
Chysene 
Dibenz(ah)anthacene 
Indeno(l,23-cd)pyene 
Aroclor - 1248 
fuoclor-1260 
Dieldrin 
1,2,3,4.6,7,0-HpCDD 
1,2,3.4.6.7,6-HpCDF 
1.2.3.6.7.6-HxCDF 
0cDil 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Bayllium 
Cadmium 
Chomium 

Copper 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

0.516 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00146 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15428 

76.4 
16.6 
557 

0.432 
59.9 
114 

12600 
86368 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE tO0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1240 O.OOEtOO 
2.55 O.OOEtOO 
302 O.OOEtOO 

26.9 O.OOEtOO 
29.9 O.OOEtOO 

3013 O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 

7.07E-07 
5.36E-07 
7.06E-07 
5.09E-07 
6.05E-07 
3.29E-07 
4.00E-07 
2.60E-07 
2.88E-07 
B.OBE-00 
2.03E-09 
534E-10 
2.60E-IO 
1.74E-08 
2.74E-09 
1.37E-09 
1.37E-09 
2.llE-02 
l.O7E-04 
2.58E-05 
7.63E-04 
5.92E-07 
8.2lE-05 
1.56E-04 
1.73E-02 
1.2lE-01 
1.70E-03 
3.49E-06 
4.14E-04 
3.96E-05 
4.10E-05 
4.13E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

6.06E-08 O.OOEtOO 
4.59E-08 O.OOEtOO 
6.75E-08 O.OOEtOO 
5.05E-08 O.OOE tO0 
5.19E-08 O.OOEtOO 
2.82E-08 O.OOEtOO 
3.43E-08 O.OOEtOO 
2.23E-08 O.OOE tO0 
2.47E-08 O.OOEtOO 
6.93E-09 S.OOE-05 
1.74E-10 O.OOEtOO 
4.58E-11 O.OOEtOO 
2.23E- 11 O.OOE too 
1.49E-09 O.OOEtOO 
2.35E- IO O.OOE tO0 
1.17E-IO O.OOE t 00 
l.l7E-10 O.OOE tO0 
l.ElE-03 l.OOEtOO 
9.21E-06 4.00E-04 
2.2lE-06 3.00E-04 
6.54E-05 7,OOE-02 
5.07E-06 5.00E-03 
7.03E-06 5.00E-04 
1.34E-05 5.00E-03 
1.48E-03 4.00E-02 
l.O4E-02 3.00E-01 
1.46E-04 2.40E-02 
2.99E-07 3.00E-04 
3.55E-05 2.00E-02 
3.39E-06 5.00E-03 
3.51E-06 7.00E-03 
3.54E-04 3.00E-01 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

CSF 
(KG- DAYlUG) 

7.30E-01 
7.3oEtoo 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E to0 
7.30E-01 
7.70E too 
7 70EtOO 
1.60EtOl 
1.60Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
160Et03 
1.60Et04 
O.OOE too 
O.OOE too 
1.50E too 
0.00Et00 
4.30E to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
O.OOE to0 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCWARIO: ADULT RESIDENT (RME) 
DETERMNEHAZARD INCKES AND CANCER RISK 

CHEMICAL 
HAZARD INDEX 

CHILD 

0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
O.OOE to0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

HAZARD INDEX 
ADULT 

Benzo(a)anthacene 
Benzo(a)pyrene 
Benzo(b)fluaanthene 
Benzo(k)fluoranthene 
Chryeene 
Dibenz(qh)anthacene 
Indeno(l,2,3-cd)pyene 
Aroclor -1248 
Aroclor - 1260 
Dieldrin 
1.2.3.4.6.7.0-HpCDD 
1.2.3,4.6.7.6-HpCDF 
1,2,3,6,7,6-HxCDF 
OCDD 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

Copper 
Iron 
Manganese 
Mercury 
Nickel 
Sihw 
Vanadium 
Zinc 

0 
0 
0 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
1.62E-03 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOE tO0 
O.OOE tO0 
2.11E-02 
2.66E-01 
6.56E-02 
l.O9E-02 
l.lBE-04 
1.64E-01 
3.12E-02 
4.32E-01 
4.04E-01 
7.06E-02 
l.l6E-02 
2.07E-02 
7.92E-03 
5.65E-03 
1.36E-02 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

INCREMENTAL 
CANCER RISK 

4.42E-06 
3.35E-07 
4.93E-06 
3.69E-09 
3.79E-10 
206E-07 
2.50E-06 
1.72E-07 
1.90E-07 
l.llE-07 
270E-07 
7.33E-06 
3.57E-07 
239E-07 
3.76E-07 
1.66E-07 
1.66E-06 
O.OOEtOO 
O.OOEtOO 
3.31E-06 
O.OOE to0 
2.16E-07 
O.OOE tO0 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOE to0 
0.00Et00 
O.OOE too 

0 O.OOEtOO O.OOE tO0 O.OOE to0 

rOTAL O.QOE+OO 1.55EtOO 6.05E-06 



RISK ASSESSMENT SPREADSHEET - CXRECT DERMAL CONTACT WITH SOIL 

SITE NAME: lNlT 7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: osm/ss 

HAZARD INDlCES AM INREMENTPL CANCER RIEKS ARE CALCLLATED BY THIS SF’READSHEET. 
EVOSURES THRWGl-l DERMAL CONTACT WITH SURFACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSUM’TIMVS ARE OUTLINED BELOW. 

EXPOSURE SCENAFIIO: ALU-T RESI CENT (WvlE) 

RELEVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WEE: C = CONCENTRATION IN SC4L w/KG) 
311 = YOLITH 4(IN SLRFACE AREA (SCl CbVDAY): 
S.42 = ADU-T SKIN SURFACE AREA @Cl CMMV: 
AF = ADHERENCE FACTOR (MG/SQ CM): 

0 
5230 

1 

ABS = ABSORPTION FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSLRE FREQUENCY (DAYS/YEAR): 
ED1 = YOLITH MPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSLRE WRATION (YEARS) : 
BWl = BM)Y WEIGHT YOUTH (KG): 
BW.? = BCOY WElGHT ACIJ-T p(G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGINGTIM: (DAYS), NONCARCINM;ENS (ADUT): 
AT3 = AVERAGING TI hlE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et 6 MC&KG) 

1 
360 

1 
6 
1 

70 
365 

2190 
25550 

EERMlM COWERSICN FACTORS: 
CEX = (C)*@Am CM)*(AF MG/SQ CM)*(ABS)*(EF DAYSfYEAR)*(EDYEARS)/(AT DAYS)/(BWKG)/(I KG’lEB MG) 

WsEyouth = (CFl)*(C)*V\BS) CFl = O.OOEtOO CANCER RSK = (CF3)*(C)*(ABS) Cl=3= 
DOSEadult = (CF2)*(C)*(ABS) cF2= 7.16E-05 

6.14E-06 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE TWO) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADUT RESlDENT (TIME) 
CALCUATE DOSES: 

CHEMCAL 

BemoQ)anttracane 
Bemo(a)pyrene 
Benzo(b)fluorclnthene 
Benzo&)fluaanthene 
Chysene 
Dibenz(aa,h)antkacene 
Indeno(l2,3-ca)pyrene 
koclor-1248 
Proclor-1260 
Diel&in 
12,3,4,6,7$-i-@CDD 
12,3,4,6,78--HpcDF 
12,3,6,7,8-HxCDF 
CEW 
HpCW 
HpCW 
HXCXF 
Aluminum 
MUmmy 
Prsenic 
Ekrlum 
Beqllium 
Eadmlum 
arm-tium 
COW= 
ron 
Manganese 
WcLTY 
Vidtel 
5ilvw 
llanedum 
Zinc 

C (MGIKGI 

0.510 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00148 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15428 

70.4 
18.8 
557 

0.432 
59.9 
114 

12600 
88368 

1240 
2.55 
302 

20.9 
29.9 

3013 

ABSOFIPTION ANNUAL YOUTH ANUUAL ADLLT LIFETIME AVERAGE DERMAL RFD OERMAL CSF 
FFIACTICIN WSE (MG/KcjlDAY) DOSE (MG/K~DAY) DOSE (MGKG/DAY) (MS/KG/DAY) W+DAY/MG) 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

3.70E-07 
2.80E-07 
4.12E-07 
3.08E-07 
3.I7E-07 
1.72E-07 
2.09E-07 
1.36E-07 
1.50E-07 
4.23E-08 
1 .OBE-09 
2.79E- 10 
1.36E- 10 
S.lOE-09 
1.43E-09 
7.16E-10 
7.16E-10 
1 .ll E-03 
5.62E-06 
1.35E-06 
3.99E-05 
3.10E-08 
4.29E-06 
8.17E-06 
9.03E-04 
6.33E-03 
amE-05 
1.83E-07 
2.16E-05 
2.07E-06 
2.14E-06 
2.16E-04 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

3.17E-08 
2.40E-08 
3.53E-08 
2.64E-08 
2.71 E-08 
I .47E-08 
I .79E-06 
I .I7E-06 
1.29E-08 
3.62E-09 
S.OSE- 1 I 
2.39E- 1 I 
l.l7E-11 
7.80E-10 
1.23E- 10 
6.14E-11 
6.14E-11 
9.47E-05 
4BlE-07 
l.l5E-07 
3.42E-06 
2.65E-09 
3.68E-07 
7.00E-07 
7.74E-05 
5.43E-04 
7.61 E-06 
1.57E-06 
1.85E-06 
1.77E-07 
1.04E-07 
1.85E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.00E+00 
0.00E+00 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
2.50E-05 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
0.00E+00 
2.00E-01 
B.OOE-05 
2.05E-04 
1.40E-02 
5.00E-05 
1.50E-05 
5.00E-03 
2.40E-02 
6.00E-02 
4.60E-03 
B.OOE-05 
8.00E-04 
1 .OOE-03 
1.40E-03 
B.OOE-02 

3.65E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65EtOO 
3.65E-01 
1.50E+Ol 
1.50Etol 
3.20E+OO 
3.00E+03 
3.20E+03 
3.OOE+04 
3.00E+02 
3.00E+03 
3.20E+03 
3.00E+04 
O.OOE+OO 
O.OOEt 00 
1.60E+Oo 
0.00E+00 
4.30Et02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.ooE+oo 
OBOE+00 
O.OOE+OO 



RISK ASSESSMENT SPREADSHEET - DIRECT l333lblAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 7 - OU3, MCAS CHERRY POINT 
MPOWRE SCENARIO: ADUT RESIDENT (RMQ 
DETERMIW HAZARD INDICES AND CANCER RISK: 

CHEMCAL 

Benzo(a)anU-facene 
Benzo(a)pyrene 
Bemo@)fluuanthene 
Benzo&)fluoranthene 
Chrysene 
Dibenz~,h)antkacene 
Indeno(l2,3-cd)pyrene 
kocla-1248 
kccla-1260 
Qielctln 
12,3,4,6,78-WCDD 
I23,4,6,7B-HpcDF 
I ,2,3,6,7,8+xCDF 

$%I 
-Ipcff 
-Km 
Uuminum 
Wmmy 
%senic 
Mum 
3wyilium 
Iadmlum 
Xlranium 
hpPK 
*on 
Jknganese 
kWY 
lickel 
shm 
kmedum 
lint 

0 
0 
0 

roTAL 

HAZARD INDEX HAZARD INDEX 
YOLJTH ADULT 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.69E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.53E-03 
7.02E-02 
4.73E-03 
2.85E-03 
6.19E-04 
2.86E-01 
1.63E-03 
3.76E-02 
1 .OBE-01 
I .93E-02 
3.04E-03 
2.70E-02 
2.07E-03 
I .53E-03 
3.60E-03 
O.OOE+OO 
O.OOE+OO 

INCREMENT/% 
CANCER RlSK 

l.l6E-08 
8.76E-08 
1.29E-08 
9.64E- 10 
9.91E-11 
5.38E-08 
6.54E-09 
I .75E-07 
1.93E-07 
l.l6E-08 
2.73E-07 
7.66E-08 
3.50E-07 
2.34E-07 
3.68E-07 
1.97E-07 
1.84E-06 
O.OOE+OO 
O.OOE+OO 
1.85E-07 
O.OOE+OO 
l.l4E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 0.00E+00 O.OOE+OO 

O.OOE+OO 5.73E-01 5.22E-06 



RISK ASSESSMENT SPREADSHEET - EXPOSURES TCAOUQH HOUSEHOLD USE OF QROUNDWATW 

SITE NAME: UNIT,- OU3. MCASCHWRY PMNT 
LOCATION: NORTH CAROUNA 
DATE: w/04/06 

HAZARD INDICES AND INCREMENTALCANCW RISKS ARE CALCUUTEDSY ON THEFOLLOWIM SPREADSHEETS THREE EXPOSVREROUTES PRE CONSIDERED’ 

INGESTION OF QROUNDWATER. INHALATIONOF VOLATILES DURIM SHOWERINGBATHING. AND DWMALCONTACT WHILE SHOWERlNQiBATHlNQ 
ASSUMPTIONS ARE OUTLINED BELOW 

EXPOSURE SCENARIO: ADULT RESIDENT (RUB 

REFERENCES. EPA, DECEMBER 1Be.S 

FOSTW AND CMOSTOWSKl. 1987 

INQESTION. IEX = (CrAxEFxEO)/(EWxAT) INHALATION IEX = (S~R~~~ED)~SW~AT~R~~~E~)~DI+D(P(-R~~D)/R~-MP(R~~(D~-D~))~~) 

WHERE: C = QROUNDWATW CONCENTRATION (MQ,,.) WHERE S = VOLATILEORGANIC CHEMldALQENWATlON RATE (UQ/CUSIC METWlMlY 

R = INOESTION RATE (LITWS/LIAY) A = INHALATION RATE (LITERSIMIF) 

EF = MPOSURE FREQUENCY (DAY&YEAR) Lb = SHOWER DURATION (MIN) 

ED = EXT’OSLRE DURATION (YEARq Ra = AIR EXCHANGERATE (1,MIN) 

BW = BODY WEIGHT (KQ) DI = TOTAL DURATION IN SHOW63 ROOM (Mt.4 

AT = AVERAQINQ TIME (DAYq SW = BODY WEIQHT (KQ) 
SV = SHOWER ROOM AR VOCUME (mf’3) 

DWMALCONTACT DEX = (Cx PC XAVX ET x B x ED)IISW x AT x 1000) R = IDEALGAS LAW CONSTANT(ATM-M”3/MOL,K) 
EF = EXPOSURE FREQUENCY (DAY&YEAR) 

WHWE: C = QROUNDWATER CONCENlRATlON (MQ/L) ED = D(POSLRE DURATION (YEARS) 

PC = THE PERMEABILITY CONSTANT Cc CHEMICAL (CM/M) AT = AVERAGING TIME (DAYS) 

AV = THE SKIN SURFACE AREA AVAILPBLE FCR CONTACT (CM+*21 

ET = EXPOSURE TIME (lflSiDAy) 
EF = EXPOSURE FREQUENCY (DAYSFIEAR) 
ED = EXPOSURE DURATION (YEAR3 
EW = BODY WEIGHT (KG) 
AT = AVERAQINQ TIME (DAY- 

INPUT PARAMETERS 

INOESTION: ADULT D(POSURE DERMAL CONTACT ADULT EXPOSURE 

A’ 
EF 
ED: 
Bw: 

AT(NON) 
AT(CAR) 

2 
a50 

6 
70 

2190 
25550 

CONVWSION AV 16400 CONVWSION 

FACTOR (NONCAR) = 2 74E-02 ET, 0.2 FACTOR (NONCAR) = 5 52E-02 

EF 350 

CONVWSION ED 6 CONVWSION 

FACTOR (CARCIY = 2 35E-03 BW. FACTCFI (CARCIM = 4.58E-03 
AT (NON’ 
AT (CAR) 25550 

INHALATION. ADULT EXPOSURE 

R: 10 d 1 

Bw: 70 b- 2 

DE: 12 Tl 283 

Dt: 20 TS 318 

Ra’ o.we3 Ml 0 ee2 

sv. i2 M2 0616 

ED’ 6 T. 263 

R: 0 ocm62 FR (0 

EF: 350 AT 2166 (NONCAR) 25550 (CARCIp4 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF QROUNDWATER (PAGE TWDI 
UNIT 7 - OU3. YCAB CHWRY POINT 
EXPOSURE SCENARIO: ADULT RESIDENT (AME) 

CALCULATE DOSES. 

BwlZrn~ 
cb- ,.2- Dkhbroethem 

tmn-1.2-Okhbrorihmr 
Viwl Chbrldr 
2-iMhyh~h1h.d.n. 

B b(2- l hyhmyjphth3kb 
Pml~chbrophmnl 
4,4’- DDT 

Erdodlur I 
AntmDny 

Armnk 
Cdmkdm 
hiurn 

-PPr 
ton 
Mw&lmar 
. 

QW CONC 

WQAJ 

0001 
5.2E-W 

OOOOOi 
0.00745 

0 OIOB 

00046 
0061 

0.0825 
8.894 

026 
444 

MOLECULAR 
WEKiHT 

HENRYS LAW 
CONSTANT 

7.511 5 55E-05 
mm 4.OBE-03 
96w a WE-07 

625 6 07E-03 
1422 4 WE-C-9 

awn 3 WE-07 
2m?d 2.5OE-w 
an.49 3 BOE-05 
409 35 1 OlE-W 
121 75 OWE+W 

74.02 0 wE+w 
11241 O.wE+OO 
137.33 O.WE+W 
*a 546 0 WE+W 
55 347 O.WE+W 
54.938 o.wiz+w 

2998 O.WE+W 

MASS TRANBFW 
COEFICIENT (KA) 

3 58E+W 
1 07E+Ol 
2 12E-02 

2 13EtOl 
9 74E+W 
1 WE-02 

1 lOE-01 
9 25E+W 
248EtW 

0 WE+W 
0 WEtw 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 wE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+00 
0 WE+W 
O.wE+w 

0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 

0 WE+W 
OWE+W 

0 WE+04 
0 WE+W 
0 WE+W 

DERMAL PWM 

CONSTANT 

2 IOE-02 
1 WE-02 
l.WE-02 
7 WE-03 
6 WE-02 
3 WE-02 

(I WE-01 
4.3OE-01 

a WE-07 
1 WE-03 
t WE-03 
1 OOE-03 
1 WE-03 

1 m-03 
1 OOE-03 
f OS-03 
l.WE-03 

AIR CONCENTRATION 
(YQ- YINARHOWER) 

4 WE-O4 

5 %?E-05 
1 WE-07 
4 01E-04 
3 53E-O4 
I 15E-08 
5 iBE- 

2 78E-08 
, WE-07 

0 WE+W 
0 WE+W 
o WE+W 

0 WE+00 
0 WE+W 
o WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 wE+w 
o WE+W 

0 WE+W 
0 wE+w 
O.WE+w 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 wli+w 
o WE+W 
0 ooE+w 
oooE+w 
o WE+W 
oooE+w 
0 WE+W 
o WE+W 
0 WE+W 



IISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAQE THREE, 

INIT 7 - OUS. MCAS CHWRY POINT 
IXPOSURE SCENARIO: ADULTRESIDENT (RMB 
:ALCULATE HAZPRD INDICES 

:HEYICAL 

.men. 

b-1.2-Dkhbrodhans 

ANNUAL 
IM3ESTION 

DOSE 

a 49E-04 
2 74E-05 

5 48E-05 
l.ME-04 

2 85E-04 
6 WE-04 
2.74E-05 

142E-07 
2 74E-07 
2 OIE-04 
5.42E-04 

1 WE-0-l 
1 ME-02 
1.71E-03 

2.44E-01 
7.128-03 
1 PE-01 

OWE+00 
O.WE+W 

0 OOE+W 
O.wE+OO 
0 WE+00 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
O.WE+W 
0 WEtW 
O.WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
OWEtOO 

0 WE+W 

ANNUM 
DERYN 

DOSE 

3 46E-05 

5 32E-07 
1 WE-00 

2 33E-w 
3 55E-05 
4 37E-05 

3 45E-05 
1 lBE-07 

207E-13 
3 WE-07 
105E-w 

2 UE-07 
3 SlE-05 

332E-W 
4 73E-04 
138E-05 
2.%E-04 
O.WE+W 
OWE+W 

OWE+00 
O.WE+W 

0 WE+00 
0 WE+W 
O.WE+W 

OWE+00 
0 WE+W 
O.WE+W 
OWE+W 
0 wE+W 
0 WE+W 
O.WE+W 
OWE+00 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+W 
OWE+00 

ANNUAL 
INHALATION 

DOSE 

6 WE-05 
7.70E-08 
2 55E-08 

5 SOE-05 
4 84E-05 
1 ME-07 
7.10E-08 
3 82E-09 

143E-08 
O.wE+OO 
0 WE+W 
O.WE+W 

0 WE+W 
O.WE+W 
o.wlz+w 

O.WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
O.WE+W 

O.WE+W 
O.WE+W 

0 WE+W 
0 WE+W 
O.WE+W 

0 WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
O.WE+OO 

0 WE+W 
0 WE+W 
OWE+W 
0 WE+00 
0 WE+W 
0 WE+W 

INGESTION DERMN 
RfD Rrn 

3 WE-04 
1 WE-02 

2 WE-02 
0 WE+W 
4 WE-02 
2 WE-02 
3 WE-02 

5 WE-04 
S.WE-03 
4 WE-04 
3 WE-M 
5 WE-M 

7 WE-02 
4 WE-02 

3 WE-01 
2 40E-02 
1 WE+W 

3 WE-04 

EWE-03 
1 WE-02 
0 WE+W 
0 WE+W 

1 lOE-02 
1 WE-02 
4 WE-94 
3 WE-03 
(I WE-05 
2 85E-04 

150E-05 
140E-02 

2 40E-02 
6 WE-02 
4 WE-03 

2 WE-01 0 WE+W 

INHALATION 
RfD 

170E-03 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

143E-04 
0 WE+W 
0 WE+W 
143E-05 

HAZARD INDEX 
INGESTION 

2..93E+W 

2 74E-03 
2 74E-03 
0 WE+W 

6 02E-03 
3 41E-02 

0 13E-04 
2 85E-04 
4 57E-05 

5 IOE-01 
l.BlE+W 

2 52E-01 
2.59E-01 
4 28E-02 
8 12E-01 
2.97E-01 
t PE-01 

O.WE+W 
o.wE+w 
O.WE+W 
OWE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
OWE+00 

0 WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
O.WE+w 
O.WE+W 
0 WE+W 
O.WE+W 

.̂  ̂

1 15E-01 
6 ME-05 
6 WE-05 

0 WEtW 
0 WE+W 
3 97E-03 
2.3OE-03 
2 97E-W 

69lE-11 
4 Q5E-03 

3 69E-03 
1 63E-02 
2.51E-03 
138E-04 
l.l)BE-03 
3 WE-03 

1 (BE-03 
0 WE+W 

0 WE+W 
0 WE+W 
OWEtW 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
0ooEtw 
OWE+00 
0 WE+W 
OWE+W 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

OWE+00 
OWE+00 
OWE+W 

3 70E-02 

0 WE+W 
0 WE+00 
OWEtW 
0 WE+W 
0 WEtW 

0 WE+00 
0 WEtW 
0 WE+W 
0 WE+00 
O.WE+W 
OWE+00 

0 WEtW 
0 WEtW 
0 WE+W 

0 WE+W 
O.WE+W 

0 WEtOO 
O.WE+W 
0 WEtW 
OWE+00 

0 WE+W 
0 WEtW 

0 WE+W 
0 WE+00 
0 WEtW 

0 WE+W 
O.WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WEtW 
0 WEtW 

2 WEtW 
2 ME-03 

2 fIlE-03 
OWE+00 
862E-03 
3 81E-02 
3 22E-03 
5 E2E-04 

4 57E-05 
5.15E-01 
101EtW 

2 WE-01 
281E-01 

4 29E-02 
(I WE-01 
3.WE-01 
123E-01 

0 WE+W 
OWEtW 
0 WE+W 

0 WE+00 
O.WE+W 
0 WE+00 

0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+00 
0 WE+00 
0 WE+W 

O.WE+W 
O.WE+W 
o.ooE+w 

0 WEtW 
0 WE+W 
O.WE+W 
0 WE+W O.WE+W 0 WE+W 0 WE+W 

0 WE+W 0 WE+00 O.WE+W O.WE+uu 0 WE+00 0 WE+W 0 WE+W 

HAZARD INDEX 
DERMN 

HAZARD INDEX 
INHNATIDN 

TOTAL 
HAZARD INDEX 

3TAL HAZMD INDEX e.ee.E+w 1 .&FE- 01 3 TOE- 02 7.11E+W 



VISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE ff GROUNDWATER (PAQE FOUR) 
JNIT 7 - OUS. YCAS CWWRV POINT 
IXPOSURE SCENARIO: ADULT RESIDENT (RMQ 

;ALCULATE INCREMENTALCANCW RISK 

:HEYICAL 

l4nZ*I?* 
:i- 1.2- Dlchbrorthm, 
m~-l.2-Dichbr.dh4n4 

/hylChbrla 
!-M4lhyh~hth~m 

Ib(2- l mymwy)phmaab 
‘mi4chtHQhrml 
I.4’-ODT 
ildorlmn I 
WhWly 
hmk 

:admbm 
lhh 
bPP9 
‘0” 
Iampnra 
aJlev.m 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

‘OTALRISK 

UFETIME AM LlFETlME AIlD LFETIYE AM CSF CSF 
INGESTION DOSE DWYAL DOSE INHALATION DOSE INQESTION DERMAL 

7.288-05 5 40E-08 
1) WE-07 
2.19E-09 
4 71E-MI 
4.15E-06 

1 WE-00 
0 WE-09 
327E-10 
1 23%-09 
0 WE+w 
o WE+W 

0 WE+W 
0 WE+W 
0 WEiW 
0 ooE+w 
o.wE+w 
0 ooE+oo 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
O.WE+W 

2 WE-02 

0 WE+W 
0 WE+W 

1 wE+W 
0 WE+W 
14OE-02 
1 WE-01 
3 40E-01 

0 WE+00 
0 WE+W 
1 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 

2 WE-02 
0 WE+W 
O.WE+W 
2 SEE+00 
0 WE+w 

255E-02 
6 WE-02 
4.25E-01 

0 WE+W 
0 WE+W 
1 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 

CSF CANCER RISM CANCER RISK CANCER RISK TOTAL 
INHALATION INQESTlON DERYN INHNATION CANCER RISK 

2 WE-02 
0 WE+W 
0 WE+W 
3 WE-01 

0 WEtW 
0 ooE+w 
0 WE+W 
3.40E-01 

2 97E-06 
2 SSE-06 4 5OE-0.9 
4 70E-06 9 llE-08 

14lE-05 2 WE-07 
2 27E-05 S.ME-06 
5 85E-05 3 74E-06 
2 35E-W 2 WE-O.3 
1 PE-MI l.O2E-08 

2 35E-08 178E-14 0 WE+00 
1 75E-05 3 JOE-08 0 WE+W 
4 65E-05 9 02E-08 1 51E+Ol 
l.wE-05 2 IOE-01 8 3OE+W 
1 55E-03 S.O,E-06 O.WE+W 
147E-04 2 05E-07 0 WE+W 
2 WE-02 4.058-05 O.WE+W OWE+00 0 WE+W 
8 *lE-04 l.lBE-06 O.WE+W 0 WE+W o.WE+w 
1 O4E-02 2 WE-05 
O.WE+W 0 WE+W 
O.WE+W O.WE+W 

0 WE+00 0 WEiW 
o.WE+w 0 WE+W 
0 WE+00 0 WE+W 
0 WE+00 O.WE+W OWE+00 
o WE+w 0 WE+W o.ooE+w 
0 ooE+w O.WE+W 0 WE+W 
0 WE+W O.WE+W 0 WE+00 
O.WE+W O.WE+W O.WE+W 
O.WE+W O.WE+W 0 WE+W 
O.WE+W O.WE+W O.WE+W 
0 WE+W 0 WE+W oooE*w 
O.WE+W 0 WE+00 0 WE+00 
o.wE+w O.WE+W o.ooE+w 
owlIt 0 WE+W 0 WE+00 
0 OOE+W 0 WE+00 0 WE+W 
O.WE+W O.WE+W O.WE+W 
0 WE+00 0 WE+W O.WE+W 
O.WE+W 0 WE+00 0 WE+W 
O.WE+W O.WE+W 0 WE+W 
o.wc+w O.WE+W O.WE+W O.WE+W O.WE+W 0 WE+00 0 WE+W 

0.97E- 05 O.WE-07 1.57E-03 1 WE-M 

2 llE-W 

o.wE+w 
OWEtOO 
2 WE-05 
O.wE+W 
8 $9E-07 

2 (12E-07 
4.15E-09 

0 WE+W 
o.ooE+w 
(I 97E-05 

0 WE+W 
O.WE+W 
0 ooE+w 
oooE+w 
0 WE+W 
owE+w 
owE+w 
0 WE+W 
oooE+w 
oooE+w 
O.WE+W 
0 WE+00 
oooE+w 
0 WE+W 

OWE+00 
o.ooE+w 
O.WEtW 
OWE+00 
o.oofi+w 
owE+w 
o.ooE+w 
O.WE+W 
OWE+00 
0 WE+W 
0 WE+W 
O.WE+W 
O.WE+W 

II WE-08 
0 WEtW 
0 WE+W 

4 75E-07 
O.WE+W 
9.55E-08 

1 78E-07 
4 SSE-09 

0 WE+W 
0 WE+W 
144E-07 
0 WE+W 
0 WE+w 

0 WE+W 
0 WE+W 
0 WE+W 
0 ooE+w 

0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
O.WE+W 

0 WE+00 
O.WE+W 
O.WE+W 

O.WE+W 
0 WE+00 
o.ooEtw 
oooE+w 
O.WE+W 
0 WE+W 
0 WE+W 
O.WE+W 

0 WE+00 
0 WE+W 
o.WE+w 

0 WEtW 

1 ME-07 
0 WE+W 
0 WE+W 
141E-06 
0 WE+W 
0 WE+W 

0 WE+W 
l.llE-10 

0 WE+00 
0 WE+W 
0 WE+W 
0 ooE+w 
OwEtW 
OWE+00 
0 WE+00 
0 WEtW 
O.WE+W 

0 WE+00 
0 WE+W 
OWEtW 

0 wfi+w 
0 WE+00 
0 WE+00 

0 WE*00 
0 WE+W 
0 WE+W 

0 WE+00 
0 WEtW 

0 WE+W 
0 WEtW 
0 WE+W 
0 wtz+w 
0 WE+00 
0 WE+W 
0 WE+W 

0 WE+00 
0 WE+W 
0 WEtW 

2 35E-W 
O.WE+W 
ooQE+w 
2 OIE-05 
0 WE+W 
9 14E-07 

4 SM-07 
8595-W 

0 WE+W 
0 ooE+w 
0 WE-05 
oooE+w 
0 ooE+w 
O.WE+W 

OWE+00 
oooE+w 
owE+w 

0ooEtw 
OWE+00 
0 ooE+w 

0 WE+00 
OWE+00 
0 ws+w 

0 ooE+w 
0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0ooEtw 
o.ooE+w 
0 wE+w 
oooE+w 
owE+w 
0 WE+W 

I i 



, 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISB ARE CALCULATED BY THIS SPREADSHEET. 
MPOSURES MROUGH PICA INGESTION OF SURFACE/SUBSURFACESOlL ARE CONSIDERER 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCWARIO: CHILD RESIDENT (RME) 

I RELEVANT EQUATION: lM= (CxIR xFixEFxEO)/(BWxATxCF) 
I 

WHERE C = CONCENTRATlON IN SOIL (MQ/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSUREFREQUBJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

I 
IR: 0 IR: 200 
EF: 1 EF: 350 
Fi: 1 Fi: 1 
ED: 1 ED: 6 
BW: 1 BW: 15 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 365 AT(NON): 2190 

DETERMNE CONVERSION FACTORS: 
ADULT: CHILD: CHILD (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.26E-05 (AVG ANNUAL DOSE) CF: l.lOE-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: CHILD RESlDeST (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUM LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) (YGIKGIDAY) 

Eenzo(a)anthracene 0 516 
Benzo(a)pyrene 0.391 
Benzo(b)fluoranthene 0.575 
Benzo(k)fluoranthene 0.43 
Chysene 0.442 
Dibenz(a,h)anthacene 0.24 
Indeno(l.2,3-cd)pyene 0.292 
&roclor-1246 0.19 
Aroclor-1260 0.21 
Diddrin 0.059 
1.2,3,4,6,7.6-HpCDD 0.00146 
1.2,3,4.6.7.8-HpCDF 0.00039 
1.2.3,6.7.6-HxCDF 0.00019 
DCDD 0.0127 
ipCDD 0.002 
ipCDF 0.001 
ixCDF 0.001 
4luminum 15426 
4ntimony 70.4 
dreenic 16.6 
aerium 557 
3eryllium 0.432 
Cadmium 59.9 
Chomium 114 
Copper 12600 
ron 88366 
Manganese 1240 
Mercury 2.55 
Uickel 302 
Silver 28.9 
Vanadium 29.9 
lint 3013 

6.60E-06 
5.00E-06 
7.35E-06 
5.50E-06 
5.65E-06 
3.07E-06 
3.73E-06 
2.43E-06 
266E-06 
7.54E-07 
1.69E-06 
4.99E-09 
2.43E-09 
1.62E-07 
2.56E-06 
1.26E-06 
1.26E-06 
1.97E-01 
l.OOE-03 
2.40E-04 
7.12E-03 
5.52E-06 
7.66E-04 
1.46E-03 
1.61E-01 
1.13Et00 
159E-02 
3.26E-05 
3.66E-03 
3.69E-04 
3.62E-04 
3.65E-02 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 

5.65E-07 
4.20E-07 
6.30E-07 
4.7lE-07 
4.64E-07 
2.63E-07 
3.20E-07 
2.06E-07 
230E-07 
6.47E-06 
1.62E-09 
4.27E- 10 
208E-10 
1.39E-06 
219E-09 
l.lOE-09 
l.lOE-09 
1.6gE-02 
6.59E-05 
2.06E-05 
6.lOE-04 
4.73E-07 
6.56E-05 
1.25E-04 
1.36E-02 
9.66E-02 
1.36E-03 
2.79E-06 
3.31E-04 
3.17E-05 
3.26E-05 
3.30E-03 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 

O.OOE tO0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
5.00E-05 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
o.OOE too 
o.OOE too 
o.oOEtOO 
o.OOEtOO 
l.OOEtOO 
4.00E-04 
3.00E-04 
7.00E-02 
5.00E-03 
5.00E-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
7.00E-03 
3.00E-01 

CSF 
(KG-DAYIYG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.60Et03 
1.60E t03 
1.60E t04 
1.60Et02 
1.60Et03 
1.60E t03 
1.60Et04 
O.OOE tO0 
O.OOEtOO 
1.50EtOO 
O.OOE tO0 
4.30E tO0 
O.OOE tO0 
o.OOEtOO 
0.00E to0 
o.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
o.oOEtOO 
O.OOEtOO 
o.OOE tO0 

c ( 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT7 - OU3. YCAS CHERRY POlNT 
EXPOSURE SCENARIO: CHILD RESIDENT (RME) 
DETERMNE HAZARD INUCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Benzo(a)antlvacene 0.00Et00 O.OOE+OO 4.13E-07 
Benzo(a)pyrene O.OOE to0 O.OOEtOO 3.13E-06 
Benzo@)fluoranthene O.OOEtOO O.OOEtOO 4.60E-07 
Benzo(k)Ruoranthene O.OOEtOO O.OOE too 3.44E-06 
Chysene O.OOEtOO O.OOEtOO 3.54E-09 
Dibenz(a.h)anthacene O.OOEtOO O.OOE to0 1.92E-06 
Indeno(l.2.3-cd)pyene O.OOE+OO O.OOEtOO 2.34E-07 
Aroclor - 1248 O.OOE to0 O.OOEtOO 1.60E-06 
Aroclw - 1260 O.OOE to0 O.OOEtOO 1.77E-06 
Diddrin 1.5lE-02 O.OOEtOO l.O3E-06 
1,2,3,4,6,7,6-HpCDD O.OOE to0 O.OOEtOO 2.60E-06 
1,2,3,4,6,7.6-HpCDF O.OOEtOO O.OOEtOO 6.64E-07 
1.2.3.6.7.6-HxCDF O.OOE to0 O.OOEtOO 3.33E-06 
OCW O.OOEtOO O.OOEtOO 223E-06 
HpCDD O.OOE to0 O.OOEtOO 3.51E-06 
HpCDF O.OOEtOO O.OOEtOO 1.75E-06 
HxCDF O.OOE to0 O.OOEtOO 1.75E-05 
Aluminum 1.97E-01 O.OOEtOO O.OOEtOO 
Antimony 25lEtOO O.OOEtOO O.OOEtOO 
Arsenic 6.0lE-01 O.OOEtOO 3.09E-05 
Barium l.O2E-01 O.OOEtOO O.OOEtOO 
Beryllium l.lOE-03 O.OOEtOO 2.04E-06 
Cadmium 1.53EtOO O.OOEtOO O.OOEtOO 
Chomium 2.92E-01 O.OOEtOO O.OOEtOO 
Copper 4.03EtOO O.OOEtOO O.OOEtOO 
Iron 3.77EtOO O.OOEtOO O.OOEtOO 
Manganese 6.61E-01 O.OOEtOO O.OOEtOO 
Mercury 1.09E-01 O.OOEtOO O.OOEtOO 
Nickel 1.93E-01 O.OOEtOO O.OOEtOO 
Sibs 7.39E-02 O.OOEtOO O.OOEtOO 
Vanadium 5.46E-02 O.OOE too O.OOEtOO 
Zinc 1.26E-01 O.OOEtOO O.OOEtOO 

0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 

TOTAL 1.45E+Ol O.OOEtOO 7.52E-05 



J.5.11 SURFACE WATER/SEDIMENT EXPOSURES 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: SLOCUM CREEK - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCB3ARIO: ADULT RECREAllONAL USER (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUBJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 E t6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 0 
EF: 45 EF: 1 
Fi: 0.5 Fi: 1 
ED: 30 ED: 1 
BW: 
AT(CAR): 

70 BW: 1 
25550 AT(CAR): 25550 

AT(NON): 10950 AT(NON): 365 

DFTERMNE CONVERSION FACTORS: 
ADULT: CHILD: ADULT/CHILD (CANCER RISK): 

CF: E.ElE-08 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.77E-08 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE TWO) 
;LOCUM CREEK - OU3. MCAS CHERRY POINT 
XPOSURE SCBSARIO: ADULT RECREATIONAL USER (RYE) 
XCULATE DOSES: 

:HEMICAL 

ksenic 
kryllium 
‘on 
langanese 
dercury 

CHILD ANNUAL 
C(MG/KG) DOSE (BAG/KG/DAY) 

3.2 O.OOEtOO 
0.94 O.OOE to0 

6700 O.OOEtOO 
344 O.OOEtOO 
4.3 O.OOEtOO 

O.OOEtOO 

ADULT 
ANNUAL LlFEllME AVERAGE RFD CSF 

DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/BAG) 

2.82E-07 1.21E-07 3.00E-04 1.50Etoo 
8.28E-08 3.55E-08 5.00E-03 4.30Etoo 
5.90E-04 253E-04 3.00E-01 
3.03E-05 1.30E-05 2.40E-02 
3.79E-07 1.62E-07 3.00E-04 
O.OOEtOO O.OOE to0 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SEDIMENT (PAGE THREE) 
SLOCUM CREEK - OU3, MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADULT RECREATlONAL USER (RME) 
DETERMINE HAZARD INMCES AND CANCER RISK: 

CHEMICAL 

Arsenic 
Beryllium 
Iron 
Manganese 
Mercury 

0 

HAZARD INDEX HAZARD INDEX 
CHILD ADULT 

O.OOEtOO 9.39E-04 
O.OOEtOO 1.66E-05 
O.OOE to0 1.97E-03 
O.OOEtOO 1.28E-03 
O.OOE to0 1.26E-03 
O.OOEtOo O.OOE to0 

INCREMENTAL 
CANCER RISK 

i.ElE-07 
1.53E-07 
O.OOEtOO 
O.OOE tO0 
O.OOE+OO 
O.OOEtOO 

TOTAL O.OOEtOO 5.45E-03 3.34E-07 



RISC ASSESSMENT SPREADSHEET - DlRECT DEWAL CONTACT WITH SEOIMENT 

!3 TE NAME: SOOJM CREEK - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: fm=m 

HAZARD INCICES AM INREMENTPL CANCER RISKS ARE CALCLLATED BY THIS SPREADSHEET. 
MPOSJRES THRWGH DERhFAL CONTACT WITH SECJMENT ARE EV/kWTED. 
ASSUIVPTIONS ARE OUTLINED q ELCfvV. 

EXPOSURE SCENARIO: RECREATIONAL ADULT (TIME) 

R&EVANT EQWTICN: DEX= (CxSAxAFxAE!SxEFxED)/(BWxATxCF) 

Nl-ERE: C = CONCENTRATION IN SEDIMENT fJvlG/KG) 
SAl = YOLITH 9<IN SLRFACE AREA (SQ Ch&DAY): 0 
532 = ADUT SKIN SURFACE AREA (SCI CM/DAY): 5170 
AF = ADHERENCE FACTOR (M\AGISQ CM): 1 

Ai3.S = ABSOFB=‘TlON FRACTION: ORGANICS: 0.01 
(DECIMAL FRAC7lON) INOAGANCS: 0.001 

EFl = YOUH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = AJILT EXPOSURE FRECUENCI (DAYS/YEAR): 
ED1 = YOLITH EXPOSURE DLRATlON (YEARS): 
ED2 = ADUT EXPOSLFIE WRATION (YEARS): 
BWl = BODY WEIGHT YOUTH (KG): 
BW.2 = BODY WEIGHT ADUT w(G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TINE (DAYS), NCNCARCINCGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CY= = CONVERSION FACTOR (1 Et6 M&KG) 

1 
45 

1 
30 

1 
70 

365 
10950 
25550 

ETERMINZ CONVERS Ci’J FACTORS: 
DEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYSr(EAR)*(ED YEARS)/(AT DAYS)/(SWKG)/(l KG/l Es MG) 

WSEyouth = (CFl)*(C)* (ABS) CFl = O.OOEtOO CANCER RSK = (CF3)*(C)*(ABS) U=3= 3.90E-06 
WSEadult = (CF2)*(C)*(ABS) CF2 = 9.11 E-06 



RISC ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SEDlMNT (PAGE TWO) 
SLOCUM CREEK - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: RECREATIONAL ADUT @ME) 
WLCLLATE DOSES: 

ABSORPTION 
FRACTION 

0.001 
0.001 
0.001 
0.001 
0.001 

AI’NJAL YWTH ANNUAL ADU1 LIFETIME AVERAGE DERWU- RFD DERMAL CSF 
W= W3=DAY) DOSE (~IKWAY) DOSE (MGIKWAY) (MG/KG/DAY) Q(G-DAY/MG) 

O.OOE+OO 2.91 E-08 1.25E-08 2.85E-04 lBOE+OO 
O.OOE+OO 8.56E-09 3.67E-09 5.00E-05 4.30E+02 
%.lOE-05 O.OOE+OO O.OOE+OO 6.00E-02 O.OOEtOO 
O.OOE+OO 3.13E-06 1.34E-06 4.60E-03 O.OOE+OO 
0.00E+00 3.92E-06 1.68E-00 %.OOE-05 O.OOEtOO 
O.OOE+OO 0.00E+00 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+00 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 0.00E+00 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO o.OoE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEtOO O.OOE+OO O.OOE+00 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 0.00E-+00 
o.OOEtOO 0.00E+00 O.OOEtOO 
O.OOEtOO 0.00Et00 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO o.oOE+OO 
O.OOEtOO O.OOE+OO 0 OOEtOO 

CHEMICAL C (MG/KGl 

G-senic 3.2 
Beryllium 0.94 
ron 6700 
Wanganese 344 

*WY 4.3 



RISK ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SEDlMENT (PAGE THREE) 
SOCLJM CREEK - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: RECREATIONAL ADLlLT (RME) 
XTERMlfrEHAZAFKllNDlCESANDC/WCERRISK: 

CHEMlCAL 

ksenic 
Wyllium 
Vmganese 

--WY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
YOUTH 

O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

HAZARD INDEX 
ADULT 

l.O2E-04 
1.7lE-04 
8.8lE-04 
8.53E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0,OOEtOO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

INCREMENTAL 
CANCER RISK 

2.00E-08 
1.58E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 

-0TAL O.OOE+OO IBIE-03 l.BOE-08 



RlSK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE SWIMMHG 

SITE NAME: SLOCUM CREEK - OU3, MCAS CHERRY POINT 
-0CATION: NORTH CAROLINA 
M-I-E: 08/05/98 

-IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IWO EXPOSUFE SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND 
lCClDENTAL INGESTION OF WATER DURlNG SWIMMING. ASSUMPllONS ARE OUlLlNED BELOW. 

3POSURE SCENARIO: AWL1 RECREAllONAL USER(RME) 

3EFERENCE: EPA, DECEMBER 1989 

NGESTION: IEX= (CxCRxETxEFxED)/(BWxAT) DERMAL CONTACT: DEX= (C~SA~PC~ETXEF)/(~~WXATX~CCIO) 

WHERE: C = SUFFACE WATER CONCENTRATION (MGR) WHERE: C = SUEACE WATERCONCENTRAllON (Ma) 
CR = CONTACT RATE (LITERS/HOUR) SA = SURFACE AREA AVAIlABLE FOR CONTACT ISQ CMI 
ET= EXPOSURE TIME (HOURS/DAY-- 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT v(G) 
AT = AVERAGING TIME (DAYS) 

PC = DERMAL PERMEABILm CONSTANT (CM/Hi) ’ 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

VPUT PARAMETERS: 

UGESTION: 

CR: 
ET: 
EF: 
ED: 

~&ONCAR): 
AT (CAR) : 

IERMAL: 

SA: 
ET: 
EF: 
ED: 
l3w: 
AT(NONCAR): 
AT(CAR): 

0.05 
1 

45 
30 
70 

10950 
25550 

AVERAGE ANNUAL DOSE 
CONVERSION FACTOR 8.81E-05 

LIFETIMEANNUAL DOSE 
CONVERSION FACTOR 3.77E-05 

19400 AVERAGE ANNUAL DOSE 
1 COMlERSlON FACTOR 3.42E-02 

45 
30 LIFElIME ANNUAL DOSE 
70 CONVERSION FACTOR 1.48E-02 

10950 
25550 

- --.- 



1 

3lSK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE SWIMMING (PAGE TWO) 
XOCUY CREEK - 0113. MCAS CHERRY POINT 
XPOSURE SCENARIO: AWLT RECREAllDNAL USER (RME) 
:ALCULATE HAZARD INDICES (INGESTION): 

AVERAGE INGESTION 
CONCENlRATlON ANNUAL DOSE REFERENCE DOSE 

ZHEMICAL (WU (MGIKGIMYl (WKoIMy) 

:hromium 0.034 2.99E-08 S.OOE-03 
:opper 0.029 2.55E-08 4.OOE-02 
%ercuy 0.00045 3.98E-08 3.OOE-04 
Nickel 0.038 3.35E-08 2.OOE-02 

HAZARD 
INDEX 

5.99E-04 
8.38E-05 
1.32E-04 
1.87E-04 

‘OTAl HAZARD INDEX 9.62E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE SWIMMING (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: AWL1 RECREATIONAL USER (RME) 
CALCULATE HAZARD INDICES (DERMAL): 

DEW&X AVERAGE DERMM 
CONCENTRATION PERMEABILITY ANNUM DOSE REFERENCE DOSE 

CHEYKZM w4u CONSTAKT (MWWMYI (MGIKGIDAY) 

TOTAL 
HAZARD HAZARD 

INDEX-DERMAL INDEX 

Chromiun 
Copper 
Mewry 
Nickel 

0 

0.034 l.OOE-03 l.l8E-08 5.OOE-05 2.32E-02 2.38E-02 
0.029 l.OOE-03 9.91E-07 2.40E-02 4.13E-05 l.O5E-04 

0.00045 l.OOE-03 1.54E-08 8.OOE-05 2.58E-04 3.88E-04 
0.038 l.OOE-03 1.30E-06 &OOE-04 1.82E-03 1.79E-03 

TOTAL HAZARD INDEX 2.52E-02 2.81E-M 
I 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE SWIMMING (PAGE FOUR) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: AWLT RECREAllONAL USER(RME) 
CALCULATE INCREMENTALCANCER MSK 

LIFETIME AVERAGE LIFETIME AVERAGE 
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DERMAL 

CHMEAL (MWWMW (MG’KG’MW (KG-DAY/MG) (KG- MY/BAG) 

INCREMENTAL INCREMENTAL TOTAL 
CANCER RISK CANCER RISK INCREMENTAL 
INGESTION DElwu CANCER RISK 

Chromium 1.28E-06 4.90E-07 O.WEtW O.WEtW O.WEtW O.WEtW O.WE+W 
COPper l.OQE-06 4.25E-07 O.OOEtOO O.WEtW O.OOEtW O.OOEtW o.wEtw 
blercuy 1.7OE-08 6.59E-09 O.WEtW O.WEtW O.WEtW O.WEtW O.WEtW 
Nickel 1.43E-06 5.56E-07 O.WEtW O.WEtW O.WEtW O.WEtW O.WEtW 

TOTAL RISK O.OOE+OO O.WEtal O:OOE+MI 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SLOCUM CREEK - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCLLATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: RECREATIONAL ADULT (RME) 

REFERENCE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IEX = (CSW x BCF x IR x FI x EF x ED)/(BW x AT) 

ASSUMPTIONS: CSW = CONCENTRATION IN SURFACE WATER @G/L) 
BCF = BIOCONCENTRATION FACTOR (L/KG) 
IR = INGESTION RATE (KG/MEAL): 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: 

0.284 
0.1 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): 40 
ED = EXPOSURE DURATION (YEARS): 30 
BW = RECEPTOR BODY WEIGHT (KG): 70 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: 10950 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 

DETERMINE CONVERSION FACTORS: 

ANNUAL AVERAGE INTAKE: CFl = 5.34E-05 
LIFETIME AVERAGE INTAKE: CF2 = 2.29E-05 



RISK ASSESSMENT SPREADSHEET - FISH INGESTION (PAGE TWO) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: RECREATIONAL ADULT (RME) 
CALCULATE DOSES: ANNUAL LIFFTIME 

AVERAGE DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTM 
C (MWL) BCF (L/KG) (MGIKGIDAY) (YG/KG/DAY) (MGIKGIDAY) (KG- DAY/YG) INDM CANCER RISK 

0.034 1.00Et00 l.EllE-06 7.77E-07 SOOE-03 0.00Et00 3.63E-04 0.00Et00 
0.029 1.60EtOl 2.48E-05 l.O6E-05 4.00E-02 0.00Et00 6.19E-04 0.00Et00 

0.00045 1.00Et00 2.40E-08 l.O3E-08 3.00E -04 0.00Et00 &WE-05 0.00Et00 
0.038 1.00Et00 2.03E-06 8.69E-07 Z.OOE-02 0.00Et00 l.OlE-04 0.00Et00 

CHEMICAL 

Zromium 
sopper 
wercuy 
Ulc)tel 

1 16E-03 O.OOE+OO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: SLOCUM CREEK - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RUE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 
I 

I 
WHERE: c = CONCENTRATION IN SOL (MG/KG) 

iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADOLESCENT: CHILD: 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 10 ED: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 3650 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADOLESCWT: CHILD: ADOLESCENT/CHlLD (CANCER RISK): 

CF: 365E-06 (AVG ANNUAL DOSE) CF: 0.00Et00 (AVG ANNUAL DOSE) CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTIDN OF SEDIMENT (PAGETWO) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADOLESCENT 
CHILD ANNUAL ANNUAL LlFEllME AVERAGE RFD CSF 

CH EYICAL C(MG/KG) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (BAG/KG/DAY) (MGlKGlDAY) (KG-DAYIYG) 

Arsenic 3.2 
Beryllium 0.94 
Iron 6700 
Manganese 344 
Mercury 4.3 

0.00Et00 l.l7E-07 1.67E-06 3.00E-04 l.50Et00 
0.00Et00 3.43E-08 4.9lE-09 5.00E-03 4.30E to0 
0.00Et00 2.45E-04 3.50E-05 3.00E-01 
O.OOE to0 1.26E-05 1.60E-06 2.40E-02 
O.OOE to0 1.57E-07 2.24E-06 3.00E-04 
O.OOE to0 O.OOE to0 0.00Et00 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RUE) 
DFTERMNE HAZARD INDICES AND CANCER RISK 

HAZARD IN DM HAZARD INDEX 
CHEMICAL CHILD ADOLESCENT 

INCREMENTAL 
CANCER RISK 

Arsenic 0.00Et00 3.90E-04 
Ba yllium 0.00Et00 6.67E-06 
Iron 0.00Et00 6.16E-04 
Manganese 0.00Et00 5.24E-04 
Mercury 0.00Et00 5.24E-04 

0 0.00Et00 0.00Et00 

. 

2.50E-08 
Z.llE-06 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 

TOTAL 0.00Et00 2.26E-03 4.61E-06 
I 



Rl9( ASSESSMENT SPREADSHEET - DIRECT DEFMAL CONTACT WITH SEDIMENT 

SITE NAME: SeOClJM CREEK - OU3, MCAS CHERRY POINT 
LOCATION: NOATH CARCLINA 
DATE: mm/ss 

HAZARD INDlCES AM INREMENTPL CANCER Rl%S ARE CALCLLATED BY THIS SPFEADS-iEET. 
~ MPOSURES THROUGH DERMAL CONTACT WlTH SECYMENT ARE EVPLWTED. 
ASSJvPTlONS ARE OUTLINED BELOW. 

MPOSLJRE SCENARIO: ADOLESCENT TRESPASSER (RME) 

RfiLEVANT EQUATION: DEX= (CxS4xAFxABSxEFxED)/(BWxATxCf=) 

tVHEE: C = CONCENTRATION IN SEDlfbENT (?&Z/KG) 
SAl = YOUTH 9(IN SLRFACE AREA (SQ CbVDAY): 4140 
S/V = ADLlT SKIN SURFACE AREA (SQ CM/DAY): 0 
AF = ADHERENCE FACTOR (MnGISQ CM): 1 

ABS = ABSORPTION FRACTION: ORGANICS 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOLITH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSLRE FREMlENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSURE DLRATION (YEARS): 
ED2 = ADLLT EXPOSURE WRATION (YEARS): 
BWl = BOOY WEIGHT YOUTH (KG): 
Bw = BODY WEIGHTAUT WG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TIME (DAYS), NONCARCINM;ENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
C= = CONVERSION FACTOR (1 Et6 MMG) 

12 
1 

10 
1 

45 
1 

3650 
365 

25550 

3ETEFiMllrE CCNVERSl CN FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’lE6 MG) 

WSEyouth = iCFl)*(C)* @ES) CFI = 3.02E-06 CANCER FISK = (CF3)*(C)*(ABS) W-3= 4.32E-07 
WSEacblt = (CF2)*(C)*(ABS) cF2= O.OOE+OO 



91s ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SEDIMENT (PAGE TWO) 
5l-OCUM CREEK - OLB. MCAS CHERRY POINT 
~POSURE SCENARIO: 
ZALCLLATE DOSES: 

D-IEMCAL 

ksenic 
3eryllium 
ron 
tingenese 
-MY 

‘ADUESCENT TRESPASSER (RME) 

C (MWG) 

3.2 
0.94 

6700 
344 
4.3 

ABSORPTION 
FRACTION 

0.001 
0.001 
0.001 
0.001 
0.001 

ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE DERMAL RFD DERMAL CSF 
DOSE (MGKWAY) DOSE (MGKWAY) DOSE (MG/KG/DAY) (lbltAG/KG/DAY) Q<G-DAY/MG) 

9.66E-09 O.OOE+OO 1.38E-09 2.65E-04 
2.64E-09 O.OOE+OO 4.06E- 10 5.00E-05 
2.03E-05 O.OOE+OO 2.90E-06 6.00E-02 
l.O4E-06 O.OOE+OO 1.49E-07 4.60E-03 
1.30E-06 O.OOE+OO 1.66E-09 B.OOE-05 
O.OOEtOO O.OOE+Oo O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEt 00 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEt 00 0.00E+00 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEtOO O.OOE+OO 
0 OOEtOO O.OOEtOO 0.00Et00 
O.OOE+OO O.OOEtOO 0 OOEtOO 
O.OOEtOO O.OOEt 00 O.OOE+OO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00Et00 
O.OOE+OO O.OOE+Oo O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOo O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOE+OO 
O.OOEt 00 O.OOEtOO O.OOE+OO 
O.OOE+OO 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOE+OO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
0.00Et00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOEtOO 0 OOEtOO 
O.OOEtOO O.OOEtOO 0 OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 

1.60Etoo 
4.30Et02 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SEDIMENT (F’AGE THREE) 
3-OCUM CREEK - OLU. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RhtE) 
CETERMINEHAZARDINDICESANDCANCERRISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMlCk YOUTH AWLT CANCER RISK 

ksenic 3.40E-05 O.OOE+OO 2.21E-09 
Beryllium 5.69E-05 O.OOE+OO 1.75E-07 
Iron 3.36E-04 O.OOE+OO O.OOEtOO 
bbngenese 2.26E-04 O.OOEtOO O.OOEtOO 

MEfUrY 2.17E-04 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO 0.00Et00 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 O.OOEtOO 0.00E+00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 

. 0 O.OOE+OO O.OOEt 00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 0.00Et00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEi 00 O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOE+OO 0.00Et00 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO 0.00Et00 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 

TOTAL &72E-04 O.OOE+OO 1.77E-07 



r 

CR: 0.05 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.65E-05 
EF: 12 
ED: 10 LIFETIME ANNUAL DOSE 

$ONCAR: 32 
CONVERSION FACTOR 5.22E-06 

AT (CAR) : 25550 

IERMAL: 

SA: 4570 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.34E-03 
EF: 12 
ED: 10 LIFETIME ANNUAL DOSE 
BW: 45 CONVERSION FACTOR 4.77E-04 
AT(NONCAR): 3650 
AT(CAR): 25550 

3lSK ASSESSMEHT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING 

SITE NAME: =OCUM CREEK - OUI, MCAS CHERRY POINT 
-0CATION: NORTH CAROLINA 
M-E wo5m 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
TWO EXPOSUE SCENARIOS ARE CONSIDEFFD: DERMAL CONTACT WITH WATER AND 
4CCIDENTAL INGESTION OF WATER DURNG SWIMMING. ASSUMPTIONS ARE OUTLINED BELOW. 

3CPOSlJRE SCENARIO: ADOLESCENT TRESPASSER (RMQ 

JEFERENCE: EPA. DECEMBER 1989 

NGESTION: IEX= (CxCRxETxEFxED)/@WxAT) 

WHERE: C = SURFACE WATER CONCENTR4TION (MGR) 
CR = CONTACT RATE (LITERS/HOUR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = E?F’OSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSlJF;E DURAllON (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DEFMAL CONTACT: DEX= (CxSAxPCxETxEF)/(EWxATx1CUJ) 

WHERE: C = SURFACE WATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SQ CM) 
PC = DERMAL PERMEABILITY CONSTPNT (CM/HR) 
ET = EXPOSURE TIME ~OURSIDAY) 
EF = E)BOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

VPUT PARAMETERS: 

rlGESTION: 



RISKASSESSMEHT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE TlffO) 
SLOCUY CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
ZALCULATE HAZAFD INDICES (INGESTION): 

ZtiEYICAL 

3hromlum 
zapper 
Mercuy 
gickel 

CONCENTRATION 
WW 

0.034 
0.029 

0.06045 
0.036 

AVERAGE INGESTION 
ANNUAL DOSE Rf%ERENCE DOSE HA2IARD 
WWWMy) (WWMV INDM 

1.24E-06 5.OOE-03 2.46E-04 
1.06E-06 4.OOE-02 2.65E-05 
1.64E-06 3.OOE-04 5.40E-05 
1.39E-06 2.06E-02 6.94E-05 

‘OTAL HAZARD INDEX 3.99E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE TRESPASSING (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (AME) 
CALCULATE HAZARD INDCES (DERMAL): 

DERMAL AVERAGE DERMAL 
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE 

CHEMICAL NW-) CONSTANT WYKOJMYJ (MGIKciIMYl 

Chromium 0.034 l.OOE-03 1.14E-07 5.OOE-05 
copper 0.029 l.WE-03 9.66E-06 2.40E-02 
MKCUY 0.06045 MOE-03 MOE-09 6.OOE-05 
Nickel 0.036 l.WE-03 1.27E-07 6.OOE-04 

TOTAL 
HAZARD HAZARD 

INDEX-DERMAL INDEX 

2.27E-03 2.52E-03 
4.03E-06 3.05E-05 
2.5OE-05 7.96E-05 
1.59E-04 2.26E-04 

TOTAL HAZARD INDEX 2.46E-03 2.66Ea 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE TRESPASSING (PAGE FOUR) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
MPOSURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 
CALCULATE INCREMENTALCANCER FUSK 

LIFETIME AVERAGE LlFETlME AVERAGE INCREMENTAL INCREMENTAL TOTAL 
INGESTION DOSE DEFlMAL DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAL 

CHEMICAL (MGIKGIDAY) (-KG/MY) (KG-MY/MG) (KG- MY/MG) INGESTION DERMAL CANCER RISK 

Chromium 1.77E-07 1.62E-06 O.WEtW O.WEtOO O.OOE+OO o.wEtw O.WEtW 
COPPer 1.51E-07 1.36E-06 O.WE+OO O.WE+W O.WE+W O.OOEtOO O.OOEtOO 
MKCUY 2.35E-09 2.15E-10 O.OOEtOO O.OOEtOO O.WEt00 O.OOEtW O.WEtW 
Nickel 1.98E-07 l.ElE-08 O.OOEtOO O.OOEtOO O.WEtW O.WE+OO O.WEtW 

TOTAL RISK O.OOE+OO O.OOEtOO O.WEMO 

4 I I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: LUKEROWE’S GUT - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSlDEFiED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 

RELEVANT EQUATION: IEX= (CxIR xFix EFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADOLESCWT: CHILD: 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: IO ED: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 3650 AT(N ON): 365 

DETERMNE CONVERSION FACTORS: 
ADOLESCBJT: CHILD: ADOLESCWT/CHLD (CANCER RISK): 

CF: 3,65E-06 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDEEITAL INGESTION OF SEDIMENT (PAGE TWO) 
LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 
CALCULATE DOSES: 

ADOLESCENT 
CHILD ANNUAL ANNUAL LlFEllYE AVERAGE RFD CSF 

CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MG) 

Antimony 20 O.OOEtOO 7.3lE-07 l.O4E-07 4.00E-04 O.OOEtOO 
Arsenic 1.9 O.OOEtOO 6.94E-06 Q.Q2E-09 3.00E-04 1.50EtOO 
Beryllium 0.75 O.OOEtOO 2.74E-00 3.9lE-09 500E-03 4.30EtOO 
Iron 3160 O.OOEtOO l.l6E-04 1.66E-05 3.00E-01 O.OOEtOO 
Manganese 386 O.ooEtoo 1.42E-05 2.02E-06 2.40E-02 O.OOE too 

O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGETHREE) 
LUKE ROWE’S GUT - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMNE HAZARD INaCES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADOLESCENT CANCER RISK 

Antimony O.OOE to0 l.!33E-03 O.OOE too 
Arsenic O.OOEtOO 2.31E-04 1.49E-06 
Beryllium O.OOEtOO 5.46E-06 1.66E-06 
Iron O.OOE to0 3.67E-04 O.OOE to0 
Manganese O.OOEtOO 5.91 E-04 O.OOE to0 

0 O.OOEtOO 0.00Et00 O.OOEtOO 

TOTAL O.OOEtOO 3.04E-03 3.17E-08 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SEDlMENT 

SlTE NAME: LLKE ROVK’S GUT - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARalNA 
DATE: oslmlss 

HAZARD INCdCES AM INREMENTPL CANCER RI%5 ARE CALCUATED BY THIS SPREADStylEET. 
MPOSURES THRCUW DERMAL CONTACT WlTH SEDlMENT ARE EVAdATED. 
ASSUMPTIONS ARE OLmlNED BELOW. 

EXPOSURE SCENARIO: ADaESCEM TRESPASSER (RME) 

RB-EVANT EQWTION: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SEDIMENT (MC+KG) 
SAl = YOLITH 9(IN SURFACE AREA (SQ Ct.&DAY): 4140 
SA2 = ADU-T SKIN SURFACE AREA (5Q CM/DAY): 0 
AJ= = ADHERENCE FACTOR (MG(SQ CM): 1 

A5S = ABSOR=TION FRACTION: ORGANIC3 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

ff 1 = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSLIRE FREWENCY (DAYS/YEAR): 
ED1 = YOLITH EXPOSURE DU=iATlCN (YEARS): 
ED2 = ADUT EXPDSlflE WRATION (YEARS): 
SW1 = BOOY WEIGHT YWTH (KG): 
BWZ = BODY WEIGHT AWLT KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YOJTH): 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADLLT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MC$KG) 

12 
1 

10 
1 

45 
1 

3650 
365 

25550 

DETERMINE CONVERSl ON FACTORS: 
EX = (C)*(SA ?5Q CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS”YEAR)*(ED YEAAS)/(AT DAYS)/(BWKG)/(I KG/IE6 MG) 

WSE~OLIUI = (CFl)*(C)* (ASS) CFl = 3.02E-06 CANCER RSK = (CF3)*(C)*(ABS) CF3 = 4.32E-07 
WSEadult = (CF2)*(C)*(ABS) cF2= O.OOE+OO 



Rl9< ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SEDlMENT (PAGE TWO) 
-LKE ROWE’S WT - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
ZALCUATE WSES: 

ABSORPTION ANNUAL YWTH ANNUAL ADU_T LIFETIME AVERAGE DERMAL RFD 
CHEMlCAL 

DERMAL CSF 
C (MG/KG) FRACTION DOSE (MGKGDAY) WSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) KG-DAY/MG) 

kdmcfiy 20 0.001 6.05E-08 
ksenic 

O.OOE+OO 6.64E-09 8.00E-05 
1 .Q 

0.00Et00 
0.001 5.75E-09 

3eryllium 
O.OOEt 00 8.21E-10 2.85E-04 1.60E+oo 

0.75 0.001 2.27E-09 O.OOEt 00 3.24E-10 5.00E-05 4.30E+02 
rot7 3160 0.001 9.62E-06 0.00E+00 
bbanganese 

1.37&06 6.00E-02 O.OOEtOO 
368 0.001 l.l7E-06 O.OOE+OO 1.68E-07 4.60E-03 O.OOEtOO 

O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEt 00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEt 00 O.OOE+OO 0.00E+00 
0.00Et 00 O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00Et00 0.00E+00 
O.OOE+OO O.OOEtOO 0.00Et00 
O.OOEt 00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOE+OO 0.00Et00 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00Et00 O.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+ 00 0.00E+00 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 0 OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

- -. 



31% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WTH SEDlMENT (PAGE THREE) 
LKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
FXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
XTERMIW HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
Zl-iEMlCAL YOLITH ADULT CANCER FUSK 

htimony 7.56E-04 O.OOE+OO O.OOE+OO 
Lsenic 2.02E-05 O.OOE+OO 1.31 E-09 
3eryllium 4.54E-05 O.OOE+OO 1.39E-07 
r0n 1.80E-04 O.OOE+OO O.OOE+OO 
bbnganese 2.55E-04 O.OOE+OO O.OOE+OO 

0 0.00Et00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+00 O.OOEtOO 

.O O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO 0.00Et00 0.00E+00 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOE+OO O.OOEt 00 
0 O.OOE+OO O.OOE+OO o.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEt06 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+OO 0.00E+00 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+00 O.OOE+OO o.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEt 00 
0 O.OOEtOO O.OOE+OO o.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO 0.00E+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEt 00 
0 O.OOEtOO O.ODE+OO O.OOE+-00 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEt 00 
0 0.00Et00 O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO .-- 

OTPL 1.24E-03 O.OOE+OO 1.41E-07 

_----- 



RISK ASSESSMENT SPREADSHEEF - SURFACE WATER EXPOSURES WHILE TRESPASSING 

SITE NAME : LUKE ROWE’S GUT - OlN, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: wo5/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
TWO EXPOSURE SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND 
ACCIDENTAL INGESTION OF WATER DUWNG SWIMMING. ASSUMPTIONS ARE OURINED BELOW. 

EXPOSURE SCENARIO: ADOLESCENTTRESPASSER (RME) 

REFERENCE: EPA, DECEMBER 1989 

INGESTION: IEX= (CxCRxETxEFxED)/(BWxAT) 

WHERE: C = SURFACE WATER CONCENTRATION (MG/L) 
CR = CONTACT RATE (LITERS/HOUR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DUR4TlON (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DERMPL CONTACT: DEX= (C~SA~PC~ET~EF)/(BWXAT~~CQO) 
I 

WHERE: C = SURFACE WATER CONGENTPATION (MGR) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SQ CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

INPUT PARAMETERS: 
I 

INGESTION: 

CR: 0.05 
ET: 1 
EF: 12 
ED: 10 
BW: 45 
AT(NONCAR): 3650 
AT (CAR) : 25550 

DERMAL: 

SA: 4570 
ET: 1 
EF: 12 
ED: 10 
BW: 45 
AT(NONCAR): 3650 
AT(CPR) : 25550 

AVERAGE ANNUAL DOSE 
COMIERSION FACTOR 3.65E-05 

LIFETIME ANNUAL DOSE 
CONVERSION FACTOR 5.22E-06 

AVERAGE ANNUAL DOSE 
CONVERSION FACTOR 3.34E-03 

LIFETIMEANNUAL DOSE 
CONVERSION FACTOR 4.77E-04 



RlSK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE TWO) 
LUKE ROWE’S GUT - OlJ3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENTTRESPASSER (RYE) 
CALCUIATE HAZAFIO INDICES (INGESTION): 

AVERAGE INGESTION 
CONCENTRATION ANNUAL DOSE REFERENCE DOSE 

CHEYKXL w-w 
HAZARD 

(MG’KG/MYl W’WWMYI INDM 

BromodlchlOTomethane 0.004 1.46E-07 
Chlorotam 

2.00E-02 
0.022 

7.31E-06 
6.04E-07 l.OOE-02 8.04E-05 

BisQ-ethylhexyl)pkhalate 0.016 6.56E-07 
Copper 

2.OOE-02 
0.0 16 

329E-05 
5.04E-07 

Mercuy 
4.OOE-02 1.46E-05 

0.0002 1 7.67E-09 3.OOE-04 2.56E-05 

TOTAL HAZARD INDEX 1.61E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE THREE) 
LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
MPCSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE HAZARD INDICES (DERMAL): 

DERMAL AVERAGE DERMAL 
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE 

CHEMKXL NW-I CONSTANT (MG/KG/MYl (WK’JMYI 

Bromodihloromethne 0.004 5.60E-03 7.75E-06 1.60E-02 
Chlorolorm 0.022 &9OE-03 6.54 E-07 MOE-02 
Bis(2-ethylhexyl)phthalate 0.016 3.30E-02 1.96E-06 l.lOE-02 

Copper 0.016 l.OOE-03 534E-06 2.40E-02 
Mercuy 0.0002 1 i.OOE-03 7.01E-10 6.00E-05 

TOTAL 
HAZARD HAZARD 

INDEX-DERMAL INDEX 

4.64E-06 1.21E-05 
6.54E-05 1.46E-04 
MOE-04 2.13E-04 
2.23E-06 1.66E-05 
l.l7E-05 3.73E-05 

TOTAL HAZARD HDEX 2.ME-04 4.25E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE FOUR) 
LUKE ROWES GUT - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE INCREMENTALCANCER RISK 

LIFETIME AVERAGE LIFETIME AVERAGE INCREMENTAL INCREMENTAL TOTAL 
I INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DEFIMAL CANCER RISK CANCER RISK INCREMENTAL 
CHEYlCAL (MWWMY) (=/KG/My) (KG- DAY/MG) (KG-DAY/MG) INGESTION DEFWAL CANCER RISK 

Bromodiihloromethane 2.09E-08 l.llE-06 6.20E-02 7.75E-02 1.29E-09 &5BE-10 2.15E-09 
Chlorotam I. 15E-07 9.34E-06 6.10E-03 6. IOE-03 7.OOE-10 5.70E-10 1.27E-09 
Big?-ethylhexyl)phthalate 9.39E-08 2.63E-07 1.40E-02 2.55E-02 1.32E-09 7.22E-09 8.54E-09 

Copper 6.35E-06 7.63E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOEtOO 
Mercuy I. lOE-09 l.OOE-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+rXl O.OOE+W 

TOTAL RISK 3.31E-09 8.65E-O!I l.ZOE-Gfl 



5.5.1 SITE 6 - MAINTENANCE WORKER 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREM~TAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 

RELEVANT EQUATION: IM=(CxIRxFixEFxEO)/(BWxATxCF) 
I 
i 

WHERE c = CONCENTRATION IN SOL (MGIKG) 
iR = SOIL INGESTION RATE (MGIEVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EKPOSUREFREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 200 IR: 0 
EF: 12 EF: 1 
Fi: 1 Fi: 1 
ED: 25 ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 255!ia 
AT(NON): 9125 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 9.39E-08 (AVG ANNUAL DOSQ CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.35E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT6 - OU3. MCAS CHERRY POINT 
DwosuRE scf34ARIo: MAINTENANCE WORKER (RMQ 
CALCULATE DOSES: 

CH EYICAL C(MG/KG) 
YOUM ANNUM ADULT ANNUM LlFEllYE AVERAGE RFD CSF 

DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (YGIKGIDAY) (KG-DAYIYG) 

Antimony 
Arsenic 

, Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 O.OOEtOO 
54.3 O.OOEtOO 
732 O.OOE too 
2.3 O.OOE too 

22900 O.OOE to0 
55.4 O.OOEtOO 

9960 O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0 OOEtOO 
o.OOEtOO 
0.00Et00 
0.00Et00 
o.oOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 

1.46E-06 
5 lOE-06 
6.68E-05 
2.16E-07 
2.15E-03 
520E-06 
9.36E- 04 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE too 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

5.20E-07 4.00E-04 
1.82E-08 3.00E-04 
246E-05 7.00E-02 
7.72E-08 5.00E-03 
7.68E-04 3.00E-01 
l.EEE-06 7.00E-03 
934E-04 l.OOEtOO 
O.OOEtOO 
0.00Et00 
o.oOE COO 
O.ooEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOo 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
o.oOEtOO 
O.oOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 

O.OOEtOO 
1.50EtOO 
O.OOEtoO 
4.30Etoo 
O.OOE tO0 
O.OOEtOO 
O.OOE t 00 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 
DETERMNE HAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.64E-03 
1.70E-02 
9.82E-04 
4.32E-05 
7.17E-03 
7.43E-04 
9.36E-04 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

O.oOEtoo O.OOE to0 
O.OOEtOO 0.00Et00 - 

O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtoO 
O.OOEtOo 

O.OOEtOO 
273E-06 
O.OOEtOO 
3.32E-07 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

TOTAL O.OOE+tKI 3.05E-02 3.06E-06 



REX ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAE: UVIT 6 - OLB, MCAS CHERRY POINT 
LOCATION: NCHTH CARCUNA 
DATE: ~/w/ss 

HAZARD INKICES AN3 INREMENTPL CANCER Rl9(S ARE CALCUATED BY THIS SPREADSHEET. 
MPOSURES THROUGH DERMAL. CONTACT WITH SU~ACE/SL.BStJRFACE SOIL ARE RIALUATED. 
ASSUM’TIONS ARE OUILINED ElELt3h’. 

EXPOSURE SCENARIO: MAINTENANCE WORKER (Rh4E) 

RELE’fANT EQWTION: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WHERE: C = CCNCENTRATION IN SCiL (&KG) 
SAl = YOUTH 9(IN SLRFACE AREA (SQ CM’DAY): 
SA2 = ADUT SKIN SUffACE AREA (SD CM/DAY) 
AF = ADHERENCE FACTOR (MGj5Q CM): 

0 
3160 

1 

ABS = ABSOFfTlON FRACTION: CRGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH EXF’OSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSJ=iE FREWENCY (DAYS/YEAR) : 
ED1 = YOUTH EXPOSURE DLRATION (YEARS): 
ED2 = A43UT EXPOSLRE DURATION (YEARS): 
BWl = BODY WEIGHT YOUTH (KG): 
BW = BODY WEIGHT AMIT Q(G): 
AT1 = AMRAGING TINE (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AMRAGING TIME (DAYS), NCNCARCINCGENS (ADUT): 
AT3 = A’JERAGINS TIbE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MQKG) 

1 
12 

1 
25 

1 
70 

365 
9125 

25550 

DETGRMI~~E C:ONVERSI ON FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)‘(ED YEiV=!S)/(AT DAYS)/(EfWKG)/(l KG/lffi MG) 

DOSEyouth = (CFl)*(C)*(ABS) CFl = O.OOEtOO CANCER FISK = (CF3)*(C)*(ABS) CF3= 5.30E-07 
WSEackdt = (CF2)*(C)*(ABS) cf2= l.rlEE-0% 



49< ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT MfTH SolL (PAGE TWO) 
JNlT 6 - OlB, MCAS CHERRY POINT 
ZXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 
XLCU-ATE WSES: 

ABSORPTION ANNUAL YWTH ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD 
ZHEMCAL C (MGMG) FRACTION DOSE (MG/K(.%DAY) DOSE (ffi/KGIDAY) DOSE (MG/KG,iDAY) (M@WYDAy) 

htlmcriy 15.5 0.001 O.OOEtOO 2.30E-06 8.22E-09 E.OOE-05 
llrsenic 54.3 0.001 O.OOEtOO 6.06E-08 2.66E-08 2.85E-04 
*Iurn 732 0.001 O.OOEtOO l.O9E-08 3.88E-07 1.40E- 02 
3wyillum 2.3 0.001 0.00Et00 3.4lE-09 1.22E-09 5.00E-05 
ron 22900 0.001 O.OOEtOO 3.40E-05 1.21E-05 6.00E-02 
/anadum 55.4 0.001 O.OOEtoo 6.22E-08 2.94E-08 1.40E-03 
Uumlnum 9960 0.001 o.oOEtoo 1.48E-05 5.28E-06 2.00E-01 

0.00E+00 0.00E+00 O.OOE+OO 
0.00Et00 0.00Et00 O.OOE+OO 
0.00Et00 0.00Et00 O.OOE+OO 
0.00Et00 O.OOE+OO O.OOE+OO 
0.00Et00 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOEtOO OBOE+ 00 
O.OOEtOO o.ooE+Oo O.QOE+OO 
0.00Et00 O.OOE+OO 0.ooE+00 
0.00Et00 O.OOEtOO 0.ooE+00 
O.OOEtoO O.OOEt 00 O.OiiE+OO 
0.00Et00 O.OOE+OO 0.ooE+00 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO o.OOE+OO O.OOE+OO 
o.OOEtOO 0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEtOO 0 OOE+OO 
O.OOEtOO 0.00Et00 0.ooEt00 
o.oOEtOO 0.00E+00 0.ooE+00 
O.OOEtOO o.OOEtOo O.OOEt 00 
0.00Et00 0.00E+00 O.ooEt 00 
0.00Et00 O.OOEtOO OBOE+00 
O.OOE+OO O.OOE+OO O.OQE+OO 
0.00Et00 0.00Et00 O.QOE+OO 
0.00E+00 O.OOE+OO O.OOEtOO 
0 00Et00 0.00E+00 O.COEtOO 
0.00E+00 O.OOEtOO 0.ooE+00 
0.00E+00 o.OOEtOO 0.ooEt00 
0.00E+00 O.OOEtOO 0.ooE+00 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00Et 00 O.OOEtOO O.OOE+OO 
0.00Et00 0.00Et00 0.ooEt00 

DERMAL CSF 
P<G-DAY/MG) 

o.OOEtoO 
1 .EOEt 00 
O.OOEt 00 
4.30Eto2 
O.OOEt 00 
O.OOEt 00 
O.OOEt 00 

-. 

I ( 



RI% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SolL (PAGE THREE) 
iEllT 6 - OlJ3. MCAS CHERRY POINT 
EXPOSURE SbElUhRIO: MAINTENANCE WORKER (RME) 
XTERMW HAZARD INDICES AND CANCER RISK 

CHEMICAL 

htimcny 
%SWliC 
Wum 
3eyllium 
ron 
Janadum 
Yuminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
YOUTH 

O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
0.00E+00 
O.OOE+oO 
O.OOE+OO 
0.00Et00 
O.OOEt 00 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEt 00 
O.OOE+OO 
0.00E+00 
0.00E+00 
o.OOE+OO 
O.OOE+OO 
0.00E+00 
o.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
o.OOE+Oo 

* O.OOEtOO 
O.OOEtOO 
O.OOE+-00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
0.00E+00 

HAZARD INDEX INCREMENTAL 
ADULT CANCER RISK 

2.88E-04 
2.63E-04 
7.76E-05 
6.63E-05 
5.66E-04 
5.67E-05 
7.39E-05 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

O.OoE+Oo 
4.61 E-08 
O.OOEt 00 
5.24E-07 
0.00Etoo 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.ooE+OO 
O.OoEtOo 
O.OOE+OO 
O.OOE+OO 
o.ooEtOo 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OoEtOO 
O.OOE+OO 
O.OOEtOO 
O.OoE+OO 
O.OOEtOO 
O.OOE+OO 
O.OoEtOO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOE+00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 

0 O.OOEtOO O.OOE+OO O.OOEtOO 

OTRL o.oOE+OO 1.42E-03 5.70E-07 



J.5.2 SITE 6 - ADOLESCENT TRESPASSER 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT 6 - OU3, MCAS CHERRY POINT 
LOCATION: NORlH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 

RELEVANT EQUATION: IM= (CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUWCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
YOUTH: ADULT: 

IA: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 10 ED: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 3650 AT(N ON): 365 

DETERMNE CONVERSION FACTORS: 
YOUTH: 

CF: 
ADULT: 

3.65E-08 (AVG ANNUAL DOSE) 
ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSQ CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADUT ANNUAL YOU-W ANNUAL LlFEllME AVERAGE RFD 
CH EYICAL C(MG/KG) DOSE (YGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (YGIKGIDAY) 

Antimony 15 
Arsenic 54.3 
Barium 732 
Beryllium 2.3 
Iron 22900 
Vanadium 55.4 
Aluminum 9960 

0.00Et00 
0.00Et00 
O.OOE to0 
O.OOE to0 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 

5.46E-07 
1.96E-06 
2.67E-05 
6.40E-06 
6.37E-04 
Z.OZE-06 
3.64E-04 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOE to0 
0.00Et00 
0.00Etoo 
0.00E+00 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 

7.63E-06 4.ool- 04 
2.63E-07 3.OOL 04 
3.62E-06 7.00E-02 
1.20E-06 5.00E-03 
l.ZOE-04 3.00E-01 
2.69E-07 7.00E-03 
5.20E-05 1.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
O.ooEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOE to0 
0.00Et00 

CSF 
(KG- DAYIMG) 

O.OOE t 00 
1.50EtOO 
O.OOEtOO 
4.30EtOO 
0.00Et00 
0.00Et00 
O.OOE to0 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOtL (PAGE ‘THREE) 
UNIT 6 - OU3. MCAS CHERRY POtNT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMNE HAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX 
CHEMICAL 

INCREMENTAL 
ADULT YOUTH CANCER RISK 

Antimony 0.00Et00 1.37E-03 O.OOE to0 
Arsenic O.OOE to0 6.61E-03 4.25E-07 
Baium 0.00Et00 3.62E-04 
Beryllium 

0.00Et00 
0.00Et00 1.68E-05 5.16E-08 

Iron O.OOE to0 2.79E-03 0.00Et00 
Vanadium 0.00EtOO 2.89E-04 0.OOEt00 
Aluminum 0.00Et00 3.64E-04 O.OOE to0 

0 0.00Et00 O.OOE to0 O.OOE to0 
0 0.00Et0o 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 O.OOE to0 
0 0.00Et00 0.00Et00 0.00Et00 
0 O.OOE to0 0.00Et00 
0 

O.OOE to0 
0.00Et00 0.00Et00 0.00Et00 

0 0.00Et00 O.OOE to0 0.00Et00 
0 0.00Et00 O.OOE to0 O.OOE to0 
0 0.00Et00 O.OOE to0 O.OOE tO0 
0 0.00Et00 0.00Et00 O.OOE tO0 
0 o.OOEtOo 0.00Et00 O.OOE to0 
0 0.00Et0o 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 O.OOE to0 
0 O.OOE to0 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 O.OOE t 00 O.OOE to0 
0 0.00Et00 O.OOE to0 O.OOE to0 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 O.OOE to0 0.00Et00 
0 O.OOE t 00 0.00Et00 O.OOE to0 
0 0.00Et00 O.OOE to0 0.00Et00 
0 0.00Et00 0.00Et00 O.OOE to0 
0 0.00Et00 0.00Et00 0.00Et00 
0 O.OOE to0 O.OOE to0 O.OOE to0 

TOTAL O.OOE+Wt l.l6E-02 4.??E-07 



RISC ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: UNIT 6 - OCD, MCAS MERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~/w/ss 

HAZARD INCICES AM INREMENTPL CANCER Rl%S ARE CALCUATED BY THIS SPFEADS-IEET. 
EXPOSURES THRWGl-l DERhFAL CONTACT WITH SlJFfACUSUBSURFACE SOIL ARE EVALUATED. 
ASSUh’PTIONS ARE OUTLINED BELW. 

EXPOSURE SCENARIO: ADCLESCENT TRESPASSER (RME) 

REEVANT EQWTION: CEX= (C~S~~AF~A~~S~EF~ED)/(BW~AT~CFJ 

Wt-EE: C = CONCENTRATION IN SCIL (MG/KG) 
SAl = YOUTH 9<IN SLRFACE AREA (SQ ChQDAY): 4570 
342 = ADLLTSKIN SURFACE AREA (SQ CM/DAY): 0 
A= = AOHERENCE FACTOR (MWSQ Cfbl): 1 

ABS = /‘8SOFPTlON FRACTION: ORGANICE? 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUH EXPOSURE FREQUENCY (DAYEqYEAFI): 
EF2 = ADLLT EXPDSLRE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSURE DURATION (YEARS): 
ED2 = ADU-T EXPOSU?E WRATlON (YEARS): 
l3Wl = BODY MIGHT YOUTH (KG): 
BW = BODY WEIGHT ACUT Q<G): 
AT1 = AVEFVUffi TIMZ (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TIME (DAYS), NONCARCINM;ENS (ADUT-): 
AT3 = AVERAGING TlfbE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOA (1 Et6 MQKG) 

385 
25550 

CETERMINZ CCNVERSICN FACTORS: 
EX = (C)*@A SQ CM)*@= MG/SQ CM)*(ABS)*(EF DAYS’YEAFI)*(ED YEAFiS)/(AT DAYS)/(BWKG)/(l KQlE6 tVG) 

WSEyarth = (CFl)*(C)*(ABS) CFl = 3.34E-06 CANCER RSK = (CF3)*(C)‘(ABS) cF3= 4.77E-07 
WSEachlt = (ff2)*(C)f(ABS) cF2= O.OOE+OO 



fwx ~ssEssnhmT SPREADSHEET - DIRECT rmwm CONTACT ~TH saL (PAGE Two) 
UNIT 6 - OLD, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADaEScENT TRESPASSER (RME) 
CALCUATE WSES: 

ABSORPTION AMWA- YWTH ANNURL ADUT LIFETIME AVERAGE DERMAL RFD DERMAL CSF 
CHEMCAL C WY-=) FRACTION DOSE (ffiKci/DAY) DOSE (MGIKGIDAY) DOSE (MGIKG’DAY) cHGIKG/DAV W-DAYIMG) 

bntlmmy 15.5 0.001 5.18E-08 O.OOEt 00 
G-senic 

7.39E-09 6.00E-05 0.00Et00 
54.3 0.001 1.61E-07 0.00Et00 

3zium 
2.59E-08 2.85E-04 1.60EtOO 

732 0.001 2.44E-06 0.00Et00 
3eryllium 

3.49E-07 1.40E- 02 0.ooEt00 
2.3 0.001 7.86E-09 O.OOEt 00 I .lOE-09 500E-05 4.30Et02 

ron 22900 0.001 7.85E-05 0.00E+00 
da-radum 

1 .OQE-05 6.00E-02 0.00Et00 
55.4 0.001 1.65E-07 O.OOEt 00 2.64E-06 

Yuminum 
1.40E-03 0.00Etoo 

9980 0.001 3.33E-05 0.00Et00 4.75E-08 Z.OOE-01 0.00Et00 
0.00Et00 0.00Et00 0.00Et00 
0.00Et00 0.00Et00 0.00Et00 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
0.00E+00 0.00Et00 0.00Et00 
0.00E+00 O.OOEt 00 0.00Et00 
O.OOEt 00 O.OOE+OO 0.00Et00 
O.OOEtOO 0.00Et00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
O.OOE+OO O.OOEt 00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
O.OOEt 00 O.OOEt 00 O.OOEt 00 
0.00Et00 O.OOEt 00 0.00E+00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 o.oOEt 00 0.00Et00 
O.OOEt 00 0.00Et00 0.00Et00 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOEt 00 0.00Et00 O.OOEtoO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 0.00E+00 O.OOEt 00 
0.00Et00 O.OOE+OO O.OOEt 00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 O.OOEt 00 0.00Et00 
0.00Et00 0.00E+00 o.OOEtOO 
0.00Et00 O.OOE+OO 0.0OEt00 
0.00Et00 O.OOEt 00 O.oOEtOO 
O.OOE+OO 0.00Et 00 0.00Et00 

- 



RISC ASSESSMENT SPREADSHEET - DlRECT DERMRL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 6 - OU3, MCAS CHERRY POINT 
MPOSURE SCENARIO: ADOLESCENT TRESPASSER (RMQ 
DETERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOUTH ADULT CANCER RlSK 

Antimony 
ksenic 
Baium 
Befylllum 
Iron 
Vanadum 
Aluminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.47E-04 O.OOE+OO O.OOE+oo 
6.36E-04 O.OOE+OO 4.14E-00 
1.75E-04 O.OOE+OO O.OOE+OO 
1.54604 O.OOE+OO 4.72E-07 
1.27E-03 O.OOE+OO O.OOE+M) 
1.32E-04 O.OOE+OO O.OOEtOO 
166E- 04 0.00E+00 O.OOE+OO 
0.00E+00 0.00E+00 O.OOE+OO 
O.OOE+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
0.00E+00 O.OOEtOO 0.00E+00 
0.00E+00 O.OOE+OO o.OOE+OO 
0.00E+00 0.00E+00 O.OOEtOO 
0.00E+00 O.OOE+oO 0.00E+00 
0.00E+00 O.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOEtOO 0.00E+00 
0.00E+00 0.00E+00 O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+ 00 
0.00E+00 0.00Et00 O.OOEtOO 
0.00E+00 0.00E+00 0.00E+00 
O.OOE+OO 0.00E+00 0.00Et00 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00Et 00 O.OOEtOO 0.00E+00 
0.00E+00 O.OOE+OO O.OOE+00 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+00 o.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+OO O.OOE+00 

0 O.OOE+oO O.OOE+OO O.OOE+ 00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 

TOTAL 3.18E-03 O.OOE+OO 5.13E-07 



5.5.3 SITE 6 - CONSTRUCTION WORKER 



IISKASSESSMENT SPREADSHEET - INHALATION OF FUGITIVE DUST 

WTE NAME: UNT 6 - OlJ3, MCASCHWRV POIM 
OUTION: NORTH CPAOLINA 
WlE: WOV% 

IAUK! IMICESAND INCREMENTAL CANCER RISKS ARE C#CULATED BY THISSPREPDSHEET. 
XPDS&lE TKKXIW IN-#LAT0NOF NOlTlVEDUST (FROM SBSRFACE AN, -ACE S,L) IS CONSDEED 

XPOSURE SCENARIO: UX4BlRUOTlON WORKER (Rm) 

iBmE&x& OWl-lwD, tl AL., 1984 

ELEVANTEUJATIONS. EIO= O(n~F~P~+)‘(l-v)/PE/50)*~ IEX= ~(~IRKET~EF~~~AF)/~W~ATNC~ 

UT = U-h0Ro)lO 4 

P#J+) =e7.(u+ -UT) 

RlO- N.Pl+t*ElPA 

X-QII 

a = RlO/?R 

F= 
V- 
u+ = 
PE = 
UT- 
A= 
m- 
FI = 
u*t = 
20 - 

20 
0 

223 
111 

9.518141 
2wx 
0.2Q2 
5.454 

065 
2 

(EVENTS/MONTH) 
(DECIMaL FRACTlDN) 
W/SEC) 
0lMENGONLESS) 

K5P 
(DIMENSlONESS) 
(UGIGCU M/SEC) 

WHERE X = DOWNWINJ AIRCONCENTRATION (MG/GJ M) AT = AVERAGINGTIME, NONC*RCINOGENS 
R - lN+lATlONRPTE(GJ M/t+?, (DAYS; 365x HI) 
ET = EXPCSURE TIME (HRSDAY) AT = AVERAGINQTIME. CARCINOGENS 
EF = EXPOSURE FRECUENCY ,,AYS,,‘EAR) OAYS: 385 x LT) 
83 - EXPOGBE WTION (yEt+lS~ A= - PBSZRPTIONFACTOR(VNZESS) 
BW = SWY ‘&BOTH (KG) CF = CONMRSION FACTOR (lE+3lJQ/MQ) 
LT - EwECTQLFETlME(YEARS) 

Rl (YOUTH) 0 m 1 
WI2 (rnULT). 46 LT * 70 
ET 6 PFl ** 0125 
l=v 1m-l IF, ** 0 62% 
i‘W1 (YOUTH) 
BW2(ACUl-l 

.__ 
1 

70 

_ ---- 
* EXPECTED Lt=ETlME 

l *THEPBSORPTION~CTK*ISACmUMFOADER3SITIONIN , , 
TK QASTAOINTESTINPL VERSUS THE FESPIRATORY TRACT. 

I 
INTERMEDIATE CALGJLATIUJS. 

flu+) - 85 63175 
E10= .5 OlE-05 



RISK ASSESSMENT SPREADSHEET - INHKATION OF FUQITIVE DUST (PAGE TWO) 
UHT 6 - GUS. MCAS CHWRI POINT 
EXPCGURE SCENARIO: CONSTRUCTION WORKER (RME) 
CALCULATE DOSES: 

CHEHICK 

A-tric 
BeryHW 

C (UGIKQ) 

47900 
2130 

NPHA (MASS FRACTION) 

4 7sE-05 
2 13E-06 
oooE+w 
0 ooE+w 
0 oaE+oa 
0 ooE+w 
0 om+w 
0 ooE+ca 
0 ooE+w 

I 
oooE+oo 
0 ooE+w 
owE+w 
0 oaE+w 
0 ocE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
0 ocE+w 
ooaE+w 
oocE+w 
oooE+w 
0 oaE+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
oocE+w 
ooE+w 
0 ooE+w 
0 ocE+w 
oooE+w 
oocE+w 
oooE+w 
0 ooE+w 
0 ooE+w 

RlO (G/S) X WG/M3) 

6 56E-05 
3 BlE-06 
0ooEtw 
oooE+w 
0ooEtw 
oooE+w 
0 oaE+w 
0ooEtw 
oooE+w 
ooce+w 
o.ooE+w 
oooE+w 
o.ocE+w 
0 oaE+w 
0 wE+w 
0ooEtw 
0ooEtw 
oooE+w 
0ooEtw 
0 ocE+w 
0 ccE+w 
0 oQE+w 
oooE+w 
ooiE+w 
0 ooE+w 
oooE+w 
0 ocE+w 
0 ooE+w 
ooaz+w 
0 ocE+w 
oooE+w 
OOOEIW 
oooE+w 
0 oaE+w 
0 ooE+w 

156E-03 
7 OlE-05 
ooaE+w 
0 ooE+w 
owE+w 
oocs+w 
OOOECW 
oooE+w 
0 ooE+w 
0 oaE+w 
0 ooE+w 
oooE+w 
ooo+3w 
oooE+w 
oooE+w 
ooE+w 
0 oeE+w 
o.ocE+w 
owE+w 
oooE+w 
0ooEtw 
o.ooE+w 
0ocEtw 
oooE+w 
0ooEtw 
ooE+w 
oool3w 
oos+w 
0 OoEtw 
owE+w 
0ooEtw 
oocE+w 
oocE+w 
0 ooE+w 
ooE+w 

ANNUM DOSE 
(MUKGIDAY) 

YOUTH 

0 ooE+oo 
oocE+oo 
0ocEtw 
0 o#E+w 
0 ocE+w 
0ooEtw 
0oQEtw 
oocE+oo 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
ooGE+w 
0 ooE+w 
o.wE+w 
0ooEtw 
o.ooE+w 
oo%+w 
0 ooE+oo 
oooE+w 
oooE+w 
0ocEtw 
0 ooE+oo 
0ooEtw 
oooE+w 
oooE+w 
ooE+w 
ooE+w 
0ooEtw 
oooE+oo 

ANMJM DOaE 
(MZ/KGtDAY) 

ADULT 

4 27E-07 
l QE-06 
0 ooE+w 
oocE+w 
oocE+w 
0 ooE+w 
oooE+w 
owE+w 
oooE+w 
owE+w 
0 ooE+w 
0 wE+w 
o.oE+w 
ocGE+w 
ow43w 
oooE+w 
oooE+w 
0 ooE+w 
ooaE+w 
0 ooE+w 
oooE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
oo%+w 
0ooEtw 
oooE+w 
owE+w 
oooE+w 
0 WEtw 
oooE+w 
oooE+w 
oooE+w 
owE+w 

LIFETIm AVERAQE 
WSE (UomGDAv) 

BULT 

60%~OS 
271E-10 
0 OoEtw 
oooE+w 
oooE+w 
0ooEtw 
o.cKE+w 
oooE+w 
o.wE+w 
0 ooE+w 
oocE+w 
oocE+w 
ooE+w 
0ooEtw 
0 ooE+w 
oocE+w 
ooE+w 
oocE+w 
004Ecw 
oocE+w 
0ooEtw 
oc&+w 
occE+w 
ooE+w 
0 ooE+w 
0 ouz+w 
ooaE+w 
owE+w 
o.oaE+w 
0ooEtw 
o.ccE+w 
0 ooE+w 
ocu3w 
oooE+w 
oooE+w 



IlaC ASSESSMENT SPFtEADWEET - INHUATION OF FUGITIVE DUm (PAGE THEE) 
NIT 6 - Ul3. MCAS CHERRV POINT 
XPCGURE SCENARIO: CONSTRUCTION WORKER (RME) 
ALGJ.ATE MAA) IMICES AND CANCW !=,19(S. 

AN?UM DOSE ANNJM DOSE LFFTIME 
HE MICK YWTH ADULT DOSE - ADULT 

rtmt oooE+w 4 27E-07 6OSE-OS 
BMM 0ooEtw 1 WE-06 2 IlE-10 

0 o.wE+w OWE+W occE+w 
0 oooE+w 0 ooE+w o.ooE+w 
0 o.ooE+w 0 wE+w 0 wE+w 
0 ooQE+oo o.ooE+w o.ooE+w 
0 0ooEtw oooE+w oooE+w 
0 o.ooE+w oooE+w 0wEtw 
0 o.ooE+w 0ooEtw o.oE+w 
0 o.mE+w oooE+w 0 ooE+w 
0 owE+w oooE+w o.oce+w 
0 0ooEtw oooE+w owE+w 
0 oooE+w ow43w 0 OoEtw 
0 0 ocE+w oooE+w 0ooEtw 
0 OWE+W 0ooEtw oooE+w 
0 0 wE+w 0 oE+w o.oaE+w 
0 0 ooE+w 0 WE+W oooE+w 
0 owE+w oooE+w oooE+w 
0 0ooEtw oooE+w 0 wE+w 
0 0 OoEtw o.ocs+w 0 wE+w 
0 owE+w 0 wE+w 0 ooE+w 
0 owE+w oooE+w 0ooEtw 
0 ooQE+w owE+w o.ooE+w 
0 0 WE+W 0 ooE+w 0 ocE+w 
0 0 oE+oo 0 WE+W 0 ooE+w 
0 owE+w OWE+W oooE+w 
0 0 WE+00 oooE+w oocc+w 
0 0 ooE+w 0 OoEtw 0ooEtw 
0 0 WE+00 0 WE+00 0 OcEtw 
0 ooQE+w oooE+w 0 ooE+w 
0 0 ooE+w 0 ooE+w ooos+w 
0 0 ooE+w 0 WE+00 0 ooE+w 
0 oooE+w 0 WE+W 0 ooE+w 
0 owE+w oooE+w 0 ooE+w 
0 O.WE+W ooo+3w 0 ooE+w 
0 0 ooE+oo oooi3w oooE+w 
0 ooM+w owE+w 0ooEtw 
0 oooE+oo 0 oE+w ooaE+w 

RFD (INHU) RFD (INGES) CSF (INlUL) CSF (INGES) H4zAFLl INIn 
(MGIKGDAYJ (MQIKGDAV (KQ-DAY,WG) (KG-DAY,MG) YOUTH 

HA7Am IIy)o( 
ADULT 

o.ooE+w 3 WE-04 1 51E+Ol 15OE+w 00@3w 
0 ocE+w SO@!-03 6.4oE+oo 4 3cE+w oocE+w 

owE+w 
ooaE+w 
oocE+w 
oofE+w 
o.ooE+w 
oooE+w 
0 ocE+w 
0 OoEtw 
oooE+w 
ooaE+w 
0ooEtw 
oocE+w 
owE+w 
oooE+w 
oooE+w 
ooce+w 
oooE+w 
0 0oEtw 
0 ooE+w 
oocE+w 
0 oE+w 
0 ooE+w 
oooE+w 
0ooEtw 
oooE+w 
0ooEtw 
oooE+w 
ooaE+w 
oouz+w 
oou3w 
0ooEtw 
0 wE+w 
0 ooE+w 
ooiE+w 
0 oatw 
oooE+w 

0 OoEtw 
0ooEtw 
ooE+w 
0 OoEtw 
0 OoEtw 
0 WEtw 

0 oatw 
0 0oEtw 
0 ooE+w 
ooa+w 
oooE+w 
oooE+w 
owE+w 
ooatw 
0 ocE+w 
oooE+w 
oooE+w 
ooaE+w 
ooE+w 
ooaE+w 
0 mtw 
oocE+w 
ooE+w 
oooE+w 
0ooEtw 
0ooEtw 
0ooEtw 
oocE+w 
o.ocE+w 
oooE+w 
0 ooE+w 

0 0ooEtw 0 OoEtw 0 wE+w ooce+w ooos+w 0 ooE+w 
o.ooE+w o.ooE+w o.ooE+w 0 ocE+w 0.OOEtM) 0 wE+w 

lTM o.ooE+ 00 ESlE-04 1 WE-011 

0 ass-04 
2 37E-06 
o.ooE+w 
0 WEtw 
oocE+w 
0OOEtM) 
ooE+w 
0 OoEtw 
0ooEtw 
6 OoEtw 
0ocE+w 
0ooEtw 
0 ooE+w 
0 OoEtw 
oooE+w 
6 wE+w 
0 WEtw 
a ooitw 
0 WEtw 
0 OoEtw 
a OoEtw 
aWEtOO 
owE+w 
owE+w 
0 WEtw 
0 ooE+w 
0 wE+w 
0ocEtw 
0 OoEtw 
owE+w’ 
0 oostw 
oooE+w 

CANcm Rlac 
ADULT 

172E-06 
l.OlE-09 
0ooEtw 
0 oa3w 
0 ocE+w 
ooE+w 
oooE+w 
oocE+w 
0 ocE+w 
0 0cEtw 
oooE+w 
0 ooE+w 
0 oa+w 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06104196 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES MROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
EW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUM : 

IR: 460 IR: 0 
EF: 160 EF: 1 
Fi: 1 Fi: 1 
ED: 1 ED: 1 
BW: 70 BW: 1 
AT(CAR): 25556 AT(CAR): 25Xio 
ATNON): 365 AT(NON): 365 

DETERMWI(E CONVERSION FACTORS: 
r(DULT: YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: 3.36E-06 (AVG ANNUAL DOSQ CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 4.63E-06 

. 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
JNlT6 - OU3. YCAS CHERRY POINT 
iXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
:AlCULATE DOSES: 

YOUM ANNUM ADULT ANNUAL LlFETlME AVERAGE RFD 
:H EYICAL C(MG/KG) DOSE (YGIKGIDAY) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) (MG/KG/DAY) 

hrsenic 47.9 O.OOEtOO 1.62E-04 2.31 E-06 3.00E-04 
layllium 2.13 O.OOEtOO 7.20E-06 l.O3E-07 5.00E-03 

O.OOEtOO O.OOE+OO O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00EtOo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooiz too O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE tO0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE tO0 

CSF 
(KG-DAYIYG) 

1.50E to0 
4.3OE to0 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCWARIO: CONSTRUCTION WORKER (RUE) 
DETERMElE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Beryllium 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 

0 O.OOEtOO O.OOE tO0 O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

5.40E-01 
1.44E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 

3.47E-06 
4.42E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE too 

TOTAL O.OOE+OO 541E-01 3.91E-06 

I I 



~-- 

RISK ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SolL 

SlTE NAME: LNIT 6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: mum3 

HAZARD INDICES AM INREMENTK CANCER RI%S ARE CALCLLATED BY THIS SPRAi-lS-iEET. 
EXPOSURES THRWGH DERM& CUNTACT WlTH SJFi=ACE/SLBSURFACE SOIL ARE EVALUATED. 
ASSUNPTIONS ARE OUILINED BELOW. 

MPOSURE SCENARIO: CONSTRUCTI ON WORKER (RME) 

RELEVANT EQUATION: DEX= (CxSAxAFxA5SxEFxED)/(ElWxATxCF) 

WHEFE: C = CONCENTRATION IN SCIL (MG/KG) 
941 = YOUTH 9(IN SLRFACE AREA (SQ CV,/DAY): 0 
S42 = ADUT SKIN SUR=ACE AREA (sQ CM/DAY): 4300 
AF = ADHERENCE FACTOR (MG/SQ CM): 1 

ABS = ABSORPTION FRACTION: OAGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 1 
EF2 = ADUT EXPOSURE FREWENCl (DAYS/YEAR): 180 
ED1 = YOUTH EXPOSURE DlRATlON (YEARS): 1 
ED2 = ADLLT EXPOSCRE WRATION (YEARS): 1 
SW1 = BODY WEIGHT YOUTH (KG): 1 
w = BODY WEIGHT ADUT @iG): 70 
AT1 = AVERAGING TIMZ (DAYS), NMUCARCINOGENS (YOUTH): 365 
AT2 = AVERAGING TINE (DAYS), NONCAFiCINOGENS (ADUT): 365 
AT3 = AVERAGING TlbE (DAYS), CARCINOGENS: 25550 
CF = CoMlERSlON FACTOR (1 Et6 MGKG) 

DETERMINi! CCNVEFlSON FACTORS: 
CEX = (C)*(SA SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/@WKG)/(l KG(lE6 MG) 

WSEycuth = (CFl)*(C)* (ABS) CFl = O.OOE+OO CANCER RISK = (CF3)*(C)*(ASS) CF3= 
DOSEacblt = (CF2)* (C)* (ABS) cF2= 

4.33E-07 
3.03E-05 



---- 

119< ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SML (PAGE TWO) 
NIT 6 - OlK3, MCAS CHERRY POINT 
XPOSURE SCENARIO: CONSTRU(TTI ON WORKER (RME) 
XCUATE WSES: 

ABSORPTION ANNUAL YOUTH AFNIJAL ADUT LIFETIME AVERAGE DERMIY. RFD DERMAL CSF 
I-IEMCAL C W’3W FRACTION DOSE (MG/KG/DAY) DOSE (MG/K~AY) DOSE (MGIKGIOAY) (MGIKGIDAY) W-DAY/MG) 

kserllc 47.9 0.001 0.00E+00 1.45E-06 2.07E-06 2.65E-04 1 BOEtOO 
hylllum 2.13 0.001 O.OOEtOO 6 45E-06 9.22E- 10 5.00E-05 430Et02 

O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEt 00 0.00Et00 
O.OOEtOO O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOE+00 O.OOEt 00 
0.00Et00 O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEt 00 0.00Et00 
0.00Et00 0.00Et00 O.OOEtOO 
O.OOEt 00 O.OOEtOO O.OOEtOO 
0 00Et00 O.OOEt 00 O.OOEtOO 
O.OOEtOO o.oOEt 00 ’ O.OOEtOO 
O.OOEtOO O.ooEt 00 O.OOEtOO 
o.ooEtoo O.oOEt 00 0.00E+00 
0 OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOEtOO 0 OOEtOO 0.o0Eto0 
O.OOEtOO o.ooEt0o 0.00E+00 
0.00E+00 O.OOEtOO 0.00E+oo 
O.OOEtOO o.OOEtOO 0.ooE+00 
O.OOEt 00 O.OOEtOO O.OOE+OO 
o.00Etoo O.OOEtOO 0.00E+00 
O.OOEtOO O.OOEtOO 0.ooEto0 
o.OOEt 00 O.OOEtOO O.OOEtOO 
O.OOEt 00 0.00Et0O o.ooEt0o 
O.OOEtOO 0.00E+o0 O.OOEtOO 
0.00E+00 o.0oEt00 O.OOEtOO 
O.OOEtOO o.ooEt 00 O.OOEt0O 
O.OOEtOO o.ooEt 00 o.o0Et00 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
0.00Et 00 O.OOEtOO 0.00E+00 
0.ooEtoo 0.00Et 00 0.00E+00 
O.OOEtOO o.00Etoo o.o0Etoo 
0.00EtO0 O.OOEt 00 O.OOEtOO 

- 



- 

31% ASSESSMENT SPREADSHEET - DlRECT OERMAL CONTACT WlTH SOIL (PAGE THREE) 
MIT 6 - OLB, MCAS CHERRY POINT 
5XPOSURE SCENARIO: CCM3TRUCTlON WORKER (RIME) 
IETERMIW HAZARD INDICES AND CANCER RISK: 

ZHEMCAL 

ksenlc 0.00Et00 
3erylllum 0.00Et00 

0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00E+ 00 
0 0.00Et00 
0 0.00Et00 
0 O.OOEt 00 
0 0.00Et00 
0 0.00Et00 
0 O.OOEt 00 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 0.00E+00 
0 0.00E+00 
0 0.00Et00 
0 O.OOE+OO 
0 0.00E+00 
0 0.00Et00 
0 0.00Et00 
0 O.OOEt 00 
0 O.OOEt 00 
0 0.00E+00 
0 0.00Et0o 
0 0.00Et00 
0 0.00E+00 
0 0.00Et00 
0 0.00E+00 
0 0.00Et00 
0 0.00E+00 
0 0.00E+ 00 

HAZARD INOEX HAZARD INDEX 
YOUTH ACULT 

5.09E-03 
1.29E-03 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00E+00 
0.00Et00 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00E+00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 
O.OOE+OO 

INCREMENTM 
CANCER RISK 

3.32E-06 
3.96E-07 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+ 00 
O.OOEt 00 

0 0.00E+00 O.OOE+OO 0.00Et00 ___- 

‘OTAL O.OOE+OO 8.38E-03 4.30E-07 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION : NORTH CAROLINA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ONE MPOSURE SCENARIO IS CONSIDERED: DERMAL CCNTACTWITH GROUNWATER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCBJARIO: CONSTRUCTION WORKER (RUE) 

REFERENCE: EPA, DECEMBER 1989 

DERMtU CONTACT: DEX = (C x SA x PC x ET x EF x ED)/(BW x AT x CF) 

ASSUMPTIONS: C = GROUNDWATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM) 
PC = DERMAL PERMEABILITY CONSTANT(CM/HR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUWCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

IN PUT PARAMETERS: 

SA: 4300 AVERAGE ANNUAL DOSE 
ET: 4 CONVERSION FACTOR 1.21E-01 
EF: 160 
ED: 1 LIFETIME ANNUAL DOSE 
BW 70 CONVERSION FACTOR 1.73E-03 
AT(NONCAR): 365 
AT(CAR): 25560 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER (PAGE TWO) 
UNIT6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RYE) 
ZPLCULATEHAZARD INMCES: . 

DERMM AVERAGE 
CON CENTRATlON PERMEABlLmY ANNUAL DOSE 

CHEMICAL (MG/L) CONSTANT (MGIKGIDAY) 

I.4’-DDT 0.000043 4.30E-01 2.24E-06 
Iieldrin 0.000071 1.60E-02 1.36E-07 
henic 0.006 l.OOE-03 9.69E-07 
ron 4.93 l.OOE-03 597E-04 
Manganese 0.101 l.OOE-03 1.22E-05 

O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

DERYAL 
REFERENCE DOSE 
(MGIKGIDAY) 

4.00E-04 
2.50E-05 
2.65E-04 
6.00E-02 
4.60E-03 

1 

HAZARD 
INDEX 

5.60E-03 
5.51E-03 
3.40E-03 
9.96E-03 
2.66E-03 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

.OTAL HAZARD IN DM 2.71E-02 



LIFETIME AVERAGE 
CONCENTRATlON DERMAL DOSE CSF - DERMM 

CHEMICAL (MWL) (MO/KG/DAY) (KG-DAYlUG) 

4,4’-DDT 0.000043 3.20E-06 4.25E-01 
Diddrin 0.00007 1 1.97E-09 3.20EtOO 
Arsenic 0.006 1.36E-06 1.60EtOO 
Iron 4.93 6.53E-06 O.OOEtOO 
Manganese 0.101 1.75E-07 O.OOEtOO 

0 0 O.OOEtOO 
0 0 O.OOE to0 
0 0 O.OOEtOO 
0 0 O.OOE to0 
0 0 O.OOE to0 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOE to0 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOEtOO 
0 0 O.OOE to0 
0 0 O.OOEtOO 

RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
CALCULATEINCREMENTAL CANCER RISKS: 

INCREMENTAL 
CANCER RISK 

1.36E-06 
6.29E-09 
2.22E-06 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

TOTAL RISK 4.21E-08 



5.5.4 SITE 6 - FULL-TIME EMPLOYEE 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EKPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BEL’OW. 

EXPOSURE SCWARIO: FULL TlME EMPLOYEE (RUE) 

RELEVANT EQUATION: IEX= (CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUB(CY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

I 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 50 IR: 0 
EF: 250 EF: 1 
Fi: Fi: I 
ED: 2: ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 9125 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 4.69E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.75E-07 

. 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
UNIT6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: FULL llME EMPLOYEE (RME) 
CALCULATE DOSES: 

YOUTH ANNUAL ADUT ANNUM LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) (YGIKGIDAY) (KG-DAY/YG) 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 

, Vanadium 
Aluminum 

15.5 O.OOE to0 7.56E-06 
54.3 O.OOEtOO 2.66E-05 
732 O.OOEtOO 3.56E-04 
2.3 O.OOEtOO l.l3E-06 

22900 O.OOE to0 l.l2E-02 
55.4 O.OOEtOO 2.71E-05 

9960 O.OOEtOO 4.07E-03 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0 OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 

2.71E-06 4.00E-04 O.OOEtOO 
9.49E-06 3.00E-04 1.50EtOO 
1.26E-04 7.00E-02 O.OOEtOO 
4.02E-07 5.00E-03 4.30EtOO 
4.00E-03 3.00E-01 O.OOEtOO 
9.66E-06 7.00E-03 O.OOEtOO 
1.74E-03 l.OOEtOO O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE t 00 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

C 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCENARIO: FULL llME EMPLOYEE (RME) 
DETERMNE HAZARD INMCES AND CANCER RISK 

HAZARD INDEX 
CHEMICAL 

HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

btimony O.OOEtOO 1.90E-02 
keenic 

O.OOEtOO 
O.OOEtOO 

Baium 
6.66E-02 1.42E-05 

O.OOE to0 
Beryllium 

5.12E-03 O.OOEtOO 
O.OOEtOO 2.25E-04 1.73E-06 

ron O.OOEtOO 3.73E-02 
ilanadium 

O.OOE to0 
O.OOEtOO 3.67E-03 

Uuminum 
O.OOEtOO 

O.OOEtOO 4.67E-03 
0 

O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 

0 O.OOEtOO O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 
0 

O.OOEtOO 
O.OOE to0 O.OOE to0 

0 
O.OOEtOO 

O.OOE to0 O.OOE to0 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

0 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOE to0 O.OOE to0 

0 
O.OOE+OO 

O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 
0 

O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOE to0 
O.OOE to0 O.OOE to0 O.OOE to0 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOE to0 O.OOEtOO 
0 

O.OOE to0 
O.OOE to0 O.OOE to0 O.OOE to0 

0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 

OTAL O.OOE+ 96 1.59E-01 1.60E-05 



RISK ASSESSMENT SPREADSHEET - MRECT DEFiMM CONTACT WITH SolL 

SITE NAME: U’JT 6 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CbFlCLINA 
DATE: am7i'ps 

HAZARD INIJCES ANIl INREMENTA- CANCER RISKS ARE CALCLLATED BY THIS SPREADSHEET. 
EXPOSURES THR0LlB-l DERMAL CONTACT WITH SU~ACE/SLBSURFACE SOIL ARE EVALUATED 
ASSUMPTIONS ARE OUILINED BBGW. 

EXPOSURE SCENARIO: FLLL TIME EMPLOYEE @ME) 

RE-EVANT EQUATION: CEX= (CxS4xAFxABSxEFxED)/(BWxATxCF) 

HFE: C = CONCENTRATION IN SOlL (MG,KG) 
SAl = YOUTH SQN SLRFACE AREA (SQ CMIDAY): 
SA2 = ADUT SKIN SUR=ACE &%A (sQ CM/DAY): 
AF = ADHERENCE FACTOR (?&JSQ CM): 

0 
3160 

1 

ABS = ABSOWTION FRACTION: CRGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFI = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 1 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YEAR): 250 
ED1 = YOUTH EXPOSURE DlJIATIoN (YEARS): 1 
ED2 = ADLlT EXPOSLRE WRATION (YEARS): 25 
BWl = BODY WElGHT YOUTH (KG): 1 
ElVbZ = EICOY WEIGHT AWLT p(G): 70 
AT1 = AVERAGING TlNE (DAYS), NONCARCINOGENS (YCUTH): 365 
AT2 = AVERAGING TIE (DAYS), NONCARCINOGENS (ADUT): 9125 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOA (1 Et 6 MQKG) 

DETERMINZ CONVERSON FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(EJWKG)/(l KGll E6 MG) 

WEywth = (CFl)*(C)*(ABS) LFI = 0.00E+00 CANCER RSK = (CF3)*(C)*(lSSS) CF3= l.lOE-05 
WSEac4Jlt = (ff2)f(C)f(ABS) cFa= 3.09E-05 



RISK ASSESSMENT SPREXISHEET - DlRECT OERMAL CONTACT WlTH SOlL (PAGE TWO) 
UNIT 6 - OLD, MCAS CHERRY POINT 
MPOSURE SCENARIO: FLLL TIME EWLOYEE (FME) 
CALCUATE WSES: 

CHEMCAL C WY=) 

ABSORPTION 
FRACTION 

ANNUAL YWTH AM&J/U ADUT LIFETIM: AVERAGE D3lMAL lW3 DERMAL CSF 
DOSE (MGIKWAY) DOSE (MGKWAY) DOSE (ffi/KWDAY) f3GMGIDAy) (KG-DAY/k&) 

Anlmony 
ksenic 
Ekium 
Beryllium 
Iron 
Vanadum 
Aluminum 

15.5 o.oot 0.00E+00 
54.3 0.001 0.00E+00 
732 0.001 O.OOE+OO 
2.3 0.001 O.OOE+OO 

22900 0.001 0.00E+00 
55.4 0.001 0.00E+00 

9960 0.001 O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 

4.79F07 
1 BEE-06 
2.26E-05 
7.1 t E-06 
7.06E-04 
1.71E-06 
3.06E-04 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00E+00 
0.00Et 00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OP 
O.OOEtOO 
o.ooEt00 
O.QOEtOO 
O.OOEtOO 
O.OOEt 00 
o.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 OOEtOO 
O.OOE+OO 

1.7tE-07 B.OOE-05 O.OOE+OO 
6.00E-07 2.65E-04 1.6OE+OO 
6.06E-06 1.40E-02 O.OOE+OO 
2.54E-06 5.00E-05 4.30E+O2 
2.53E-04 6.00E-02 O.OOEtOO 
6.12E-07 I .40E-03 O.OOE+OO 
t.lOE-04 Z.OOE-01 0.00E+00 
0.00E+00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEt 00 
0.00E+oo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et 00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SDIL (PAGE THREE) 
UNIT 6 - OLB, MCAS CHERRY POINT 
EXPOSUFlESCENARIO: FULTlMEEMPLOYEE(RME) 
DETERMINE HAZARD INDICES AND CANCER RI%: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOWH ADULT CANCERRlSK 

Antlmcny O.OOEtOO 5.99E-03 0.00E+00 
k3ilfllC O.OOE+OO 5.69E-03 9.59E-07 
B&urn O.OOE+OO 1.62E-03 O.OOE+OO 
f36rylllum 0.00E+00 1.42E-03 1 09E-05 
Iron O.OOEtOO l.l6E-02 0.00Et00 
Vanadium 0.00E+00 1.22E-03 0.00Et00 
Aluminum O.OOE+OO 1.54E-03 O.OOEtOO 

0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOEtOO 0.00E+00 O.OOE+OO 
0 O.OOE+OO O.OOEtOO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO 0.00E+00 O.OOE+OO 
0 O.OOEtOO 0.00E+00 OOOEtOO 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00Et00 0.00E+00 
0 O.OOE+OO 0.00Et00 O.OOEtOO 
0 0.00E+00 O.OOE+OO 0.00E+00 
0 O.OOEtOO 0.00E+00 0.00E+00 
0 O.OOE+OO 0.00Et00 0.00Et00 
0 0.00E+00 0.00Et00 0.00E+00 
0 0.00E+o0 O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00E+00 0.00Et00 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOO 0.00E+00 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00E+00 0.00E+00 0.00E+ 00 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 O.OOE+OO 0.00E+00 O.OOEtOO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 0.00Et00 0.00Et00 O.OOE+OO 
0 0.00E+00 0.00E+00 O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 0.00E+00 O.OOE+OO 0.00Et00 

TOTAL O.OOEtOO 2.95E-02 l.t9E-05 

- 



J.5.5 SITE 6 - FUTURE ONSITE RESIDENTS 



RISK ASSESSMENT SPREADSHEET - INCIlJl3TAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/W/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADULT RESIDENT (AL(E) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEQ/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE @G/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUaJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 0 
EF: 350 EF: 1 
Fi. 
Eb: 

1 Fi: 1 
6 ED: 1 

BW: 70 Bw: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 2190 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: CHILD: ADULT/CHILD (CANCER RISQ: 

CF: 1.37E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.17E-07 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. YCAS CHERRY POlNT 
EKPOSURE SCENARIO: ADULT RESIDENT (RYE) 
CALCULATE DOSES: 

CHILD ANNUAL ADUT ANNUAL LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) DOSE @#G/KG/DAY) (BAG/KG/DAY) (KG-DAY/MG) 

Antimony 
Arsenic 

~ Barium 
~ Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 O.OOE tO0 
54.3 O.OOEtOO 
732 O.OOE tO0 
2.3 O.OOEtOO 

22900 O.OOEtOO 
55.4 O.OOEtOO 

9960 O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

2.12E-05 
7.44E-05 
l.OOE-03 
3.15E-06 
3.14E-02 
7.59E-05 
136E-02 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
OOOEtOO 
O.OOE tO0 
0 OOE too 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1.62E-06 4.00E-04 
6.36E-06 3.00E-04 
6.59E-05 7.00E-02 
270E-07 5.00E-03 
2.69E-03 3.00E-01 
6.50E-06 7.00E-03 
l.l7E-03 l.OOE to0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.ooEtOo 
o.ooEtOo 
o.ooEtOo 
o.ooEtOo 
o.ooEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtW 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 

O.OOEtOO 
1.50EtOO 
O.OOEtOO 
4.30E to0 
O.OOE tO0 
O.OOE tO0 
O.OOEtOO 

- 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT6 - OU3. YCAS CHERRY POlNT 
MPOSURE SCWARIO: ADULT RESIDENT (RME) 
DETERMNE HAZARD INUCES AND CANCER RISK 

HAZARD IN DM HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Antimony O.OOEtOO 5.31E-02 O.OOEtOO 
Arsenic O.OOEtOO 2.46E-01 9.56E-06 
Barium O.OOEtOO 1.43E-02 O.OOEtOO 
Beryllium O.OOEtOO 6.30E-04 l.l6E-06 
Iron O.OOEtOO l.O5E-01 O.OOEtOO 
Vanadium O.OOE to0 l.O6E-02 O.OOE too 
Aluminum O.OOE to0 1.36E-02 O.OOEtOO 

0 O.OOE tO0 O.OOEtOO O.OOE tO0 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 O.OOE tO0 O.OOE tO0 O.OOEtOO 
0 O.OOE to0 O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOE tO0 
0 O.OOE to0 O.OOE to0 O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 O.OOEtOO O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOE tO0 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOE to0 
0 O.OOE tO0 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO aOOE to0 
0 O.OOE tO0 O.OOE to0 O.OOEtOO 
0 0.00Et00 O.OOE tO0 O.OOE tO0 
0 O.OOE to0 O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE tO0 O.OOEtOO 

TOTAL O.OQE to0 4.45E-01 l.O?E-05 



I 

Rl!X ASSESSMENT SPREADSHEET - DIRECT DEFMK CDNTACT WITH SDIL 

SITE NAME: UNIT 6 - OU3, MCAS CHERRY POIM 
LOCATION: NORTH CARUlNA 
DATE: m/D7p6 

HAZARD INEICES AM INREMENT/Y_ CANCER RISKS ARE CALCLLATED BY THIS SPFEADSHEET. 
EXPOSURES TtiRCUGH DERMAL CONTACT WlTH SJEACQSCBSURFACE SOIL ARE EVALUATED. 
ASSUM’TIONS ARE OLmlNED 6El.m. 

EXPOSUAE SCEMAFIIO: ADUT RESIDENT (IWE) 

RIIEVANT EQUATION: EEX= (CxSAxAFxAEISxEFxED)/(BWxATxCF) 

WH3E C = CONCENTRATION IN SolL (MGIKG) 
S41 = C-IILD 9<IN SURFACE AREA (SQ CbVDAY): 
S42 = ADUT SKIN SURFACE AREA (SQ CM/DAY): 
AF = ADHERENCE FACTOR (MG/SQ CM): 

ABS = AEISORPTION FRACTION: ORGANICS: 
(DECIMAL FRACTION) INORGANCS: 

EFl = CHILD EXPOSURE FFEQUENC4 (DAYS/YEAR): 
EF2 = ADUT EXPOSLRE FREQUENCY (DAYS/YEAR): 
EDi = CHILD EXPOSLJPE DURATION (YEARS): 
ED2 = ADUT EXPOSURE WRATION (YEARS): 
EWI = BCOY WEIGHT CHLD (KG): 
BW = BODY WEIGHT ACUT p<G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (CHLD): 
AT2 = AVERAGING TIME (DAYS), NONCAFKINOGENS (ADUT): 
AT3 = AVERAGING TlME (DAYS), CARCINOGENS: 
CF = CCbJVERSION FACTOR (1 Et6 MQKG) 

1 
5230 

I 

0.01 
0.001 

1 
360 

1 
6 
1 

70 
365 

2190 
25550 

CETERMINZ CoNMRslCN FACTORS: 
CEX = (C)*@A SQ CM)*(AF MC$‘SQ Uvl)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’lEB MG) 

DOSEchIld = (CFI)*(C)‘@ES) CFl = 2.74E-00 CANCER ASK = (CF3)*(C)*(ABS) (x3= 6.14E-06 
WSEaclJt = (CF2)*(C)*(ABS) a=2= 7.16E-05 



WX ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
JNIT 6 - OLO. MCAS CHERRY POINT 
ZXPOSURE SCENARIO: ADUT RESlDENT (FME) 
3LCUATE DOSES: 

WEMCAL C WY=) 

ABSORPTION 
FRACllDN 

ANNUAL CHLD ANNUAL ADLLT LIFETIM AVERAGE CERMAL RFD 
W= (~IKG’DAY) WE (ffiIKG’DAY1 DOSE (MGIKcilDAY) @EBWDAY) 

Wimony 15.5 0.001 O.OOEtOo 
b33rlic 54.3 0.001 O.OOEtOO 
3cxium 732 0.001 O.OOEt 00 
3efyllium 2.3 0.001 O.OOE+OO 
ron 22900 0.001 O.OOE+OO 
hadurn 55.4 0.001 O.OOEt 00 
Vumlnum 9960 0.001 O.OOEtOO 

O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00E+ 00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEt 00 
O.OOE+OO 
0.00Et00 

l.llE-06 
3.6OE-06 
5.24E-05 
1.65E-07 
1.64E-03 
3.07E-06 
7.14E-04 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOE+OO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
0.00Et00 
O.OOE+OO 
O.OOEt 00 
O.OOEt 00 
O.OOE+00 
O.OOE+OO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
0.00Et 00 
O.OOEtOO 

0.52E-06 6.00E-05 
3.33E-07 2.65E-04 
4.50E-06 1.40E-02 
1.41E-06 5.00E-05 
1.41 E-04 6.00E-02 
3.40E-07 1.40E-03 
6.12E-05 2.00E-01 
O.OOEt 00 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.ME+OO 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
0.00Et00 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 

DERMAL CSF 
O<G-DAY/MG) 

O.OOEtOO 
1.60EtOO 
O.OOEtOO 
4.30Et02 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 



RISC ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 6 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADUT RESlDENT (RME) 
DETERMINE HAZARD INDICES AND CANCER RISK: 

CHEMCAL 

Wlmony 
hienic 
*Iurn 
3eryllium 
ron 
rlaradum 
4luminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
CHILD 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+oO 
0.00E+00 

HAZARD INDEX INCREMENTAL 
ADUT CANCER RlSK 

139E-02 
137E-02 
3.75E-03 
3.30E-03 
2.73E-02 
2.94E-03 
3.57E-03 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+Oo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 

O.OOE+OO 
5.34E-07 
0.00E+00 
6.07E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO . 

0 O.OOE+OO O.OOE+OO O.OOE+OO 

-01AL O.OOE+OO 6.83E-02 3.31 E-00 
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;ISK ASSESSMENT SPREADSHEET - EXPOSURES THIOUGH HOUSEHOLD USE OF GROUNDWATER 

IITE NAME: UNIT8 - OU3. MCAS CHWRY POlNT 
OCATION: NORTH CAROLINA 
IATE: owwas 

,AZARD ,ND,CES AND INCREMEhAL CANCW AISKS ARE CALCULATEDBY ON THEFOLLOWIM SPREADSHEETS THREE EKPOSURE ROUTES ME CONSIDWED. 
YGESTION OF GROUNDWATW, INHALATiONOF “OLAIILES DURlffi SHOWERINGPATHIM3 AND DERMAL CONTACT WHILE SHOWERINGlATHING 
SSIJMPTIONS ARE OUTLINED BELOW 

:XPOSURE SCENARIO: ADULT RESIDENT (RMQ 

EFWENCES: EPA, DECEMBER 1089 
FOSTW AND CWOSTCMSKI. 1987 

YGESTION: IEX = (CXRXEFXEUJ/(BWXATI INHALATION IM = (S x R x ,9 x ED)JSW x AT XRB x ,E3)X(Ds + EKP(-Rs x D)/Rn - EXP(Ra x (Ds-Dt)),Rr) 

WHERE’ C = QROUNDWATW CONCENTRATION (MG/l.) WHERE S = “OLATlLEORGANlC CHEMICALGENWATION RATE (UQ/CUBIC METER/MIN) 
R = INGESTION RATE (LITWS/DAY) R = INHALATION RATE (LITWSIMIFB 
EF = MPOSURE FREQUENCY (DAYS/YEAR) Ds = SHOWER DURATION (MIN) 
ED = EXPOSLRE DURATION (YEARS) RP = AIR EKCHAMERATE (l/MIN) 
BW = BODY WElGHT(KG) Dt = TOTAL DURATION IN SHOWW ROOM (MIY 
AT = AVERAGING TIME (DAYS) BW = BODY WElQHT(KQ) 

SV= SHOWER ROOM AR VOLUME (RT.3) 
,WMALCONTACT. DM = (Cx PC x AVxETxB xED)dBWxAT X IOOO) R = IDEAL QAS LAW CONSTANT (ATM-M**3/MWKJ 

EF = EXPOSURE FREQUENCY (DAYS/YEAA) 
WHWE C = GROUNDWATW CONCENTRATION (MG/Ll ED = DBOSLRE DURATION (YEARQ 

PC = THE PERMEABILITYCONSTANT ff CHEMICAL (CM/M) AT = AVERAGING TIME (DAYS) 
AV= THE SKINSLRFACEAREAAVAILABLEF~ CONTACT(CM’*2) 
ET = EXPOSURE TIME (MSIDAYI 
EF = EXPOSURE FREQUENCY (DAYSPIEAR) 
ED = EXF’OSLAE DURATION (YEARS 
BW = BODY VvEIQHT (KQ) 
AT = AVERAGINQ TIME (DAVq 

4PUT PARAMETERS’ 

IGESTION. ADULT MPOSURE DERMAL CONTACT: ADULT EXPOSURE 

A. 2 CONVWSION AV 1@400 CONVWSION 
EF 350 FACTOR (NONCAR) = 2 746-02 ET. 02 FACT(XI (NONCAR) = 5 32E-02 
ED. 8 EF’ 350 
BW. 70 CONVWSION ED 8 CONVWSION 
AT(NON). 2lBo FACTOR (CARCIM = 2 35E-03 BW. 70 FACTOR (CARCIY = 4 58E-03 
AT(CAR) : 25550 AT (NO,,: 2190 

AT (Cm) 25550 

IHALATION’ ADULT MPOSURE 

R: 10 d t 
0w: 70 h 2 
IA: 12 Tl 293 
Dl’ 20 TS 318 
Ra 0 0083 Ml. 0 902 
sv 12 M2. 0816 
ED E T 293 
R. 0 owo82 FR 10 
EF’ 350 AT’ 2190 (NONCAR) 25550 (CAJxIy 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE TWO) 
INIT 6 - OU3. YCAS CHWRY POINT 
:XPOSURE SCENARIO: ADULT RESIDENT (RME) 
:ALCUlATE DOSES 

QW CONC. MOLECUL#Jl HENRYS LAW 
:HEMICAL 

MASS TRANSFER 
WQAI 

DERMAL PWM 
WEIQHT 

AR CONCENTAATlON 
CONSTANT COBFICIENT (KA) CONSTANT (MO- YINARHOWER) 

.4- DDT oOOOc43 354 48 3 WE-05 I 25E+w 4 WE-01 
lbnrm 0 OQOa71 380 91 

2 30E-07 
5.84E-05 189E+w 

rtrnic 
1 WE-02 

0.008 74.92 
5.13E-07 

0 WE+00 
0” 

O.wEtOO I WE-03 
4 93 

0 WE+W 
55 847 0 WE+00 0 OOEtW 

I~rg~n.8~ 
1 WE-03 

0 101 54 938 
OWE+00 

0 wlz+w 0 WE+00 I WE-03 O.OOEtW 
0 WE+00 0 WE+W 
OWE+00 0 WEtw 
owE+w oooE+w 
0 WE+W 0 WE+W 
0 WE+00 0 WE+00 
0 WE+W 0 WE+W 
O.WEtW 0 WE+W 
0 WE+W 0 WE+W 
OWE+W 0 WE+W 
OWE+00 0 WE+W 
OWEtW 0 wE+W 
OWE+00 O.wEtw 
OWEtW 0 WE+00 
OWE+00 0 OoEtw 
0 WEtW 0 WEtW 
0 WEtW 0 WE+W 
0 WE+W 0 WEtW 
OWEtW OWE+W 
O.WE+W OWEtW 
OWEtW 0 WEtW 
0 WE+W 0 WE+W 
OWEtW 0 WE+W 
0 WEtW OWE+00 
OWEtW OWEtW 
0 WE+W 0 WEtw 
OWEtW OWEtW 
0 WEtW O.WE+W 
0 WE+W OWEtw 
0 WE+00 0 WEtW 
0 WEtW 0 WEtW 
0 OOE+W 0 WE+W 
0 WE+00 0 WE+00 
OWEtW oooE+w 
OWE100 0 WE+00 
0 WE+00 0 wE+w 



iISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 
INIT 6 - OU3. MCAS CHWRY POINT 
.XPOSURE SCENMIIO: ADULT RESIDENT (AME) 
:ALCULATE HAZARD INDICES. 

:HEMICAL 

.A’- DDT 
lieklrh 

on 
I*tJplma 

0 
0 
0 
0 
0 
0 
0 
0 

ANNUAL ANNUM 
INGESTION DERYAL 

DOSE 

1 IBE-OS 
195E-O-3 
2 ISE-04 
1 35E-01 
2 77E-03 
0 WE+W 
OWE+00 
0 WE+W 
0 WEtW 
0 WE+W 
O.WEtW 
0 WE+W 
0 WE+00 

DOSE 

9,.33E-07 
(I WE-08 
4 25E-07 
2 BPE-O4 
5 JIE-m 
OWE+00 
0 WE+00 
0 WE+00 
0 WEtW 
0 WE+00 
OWE+00 
0 WE+00 
OWEtW 

0 O.WE+W 0 WEtOO 
0 0 WE+W OWE+00 
0 0 WE+00 0 WE+00 
0 O.WEtW 0 WEtOO 
0 0 WE+00 0 WE+00 
0 OWEtW 0 WE+00 
0 O.WE+W 0 WE+W 
0 OWE+00 0 WEtW 
0 O.WEtW 0 WE+00 
0 OWEtW OWEtW 
0 0 WE+W 0 WE+00 
0 OWEtW 0 WE+W 
0 OWEtW 0 WE+W 
0 OWEtW 0 WE+00 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.WEtW OWE+00 
OWE+00 0 WE+00 
OWE+W 0 WEtOO 
0 WE+00 0 WEtW 
O.WE+W OWEtW 
OWEtW 0 WEtW 
O.WEtW OWE+00 
OWE+00 0 WEtW 
0 WE+W 0 WE+00 
0 WE+W 0 WE+W 
0 WE+W 0 WE+00 
OWE+00 0 WE+W 

ANNUAL 
INHALATION 

DOSE 

3 iBE- 
7 02E-08 
O.WEtW 
O.WE+W 
0 WE+W 
0 WEtOO 
0 WE+00 
O.wEtw 
0 WE+00 
0 WE+00 
O.WEtW 
0 WE+00 
O.WEtW 
0 WEtW 
0 WE+00 
O.WEtW 
OWE+00 
O.WEtW 
O.WEtW 
0 WE+00 
0 WEtW 
O.WE+W 
o.wEtw 
0 ooE+w 
0 WE+W 
0 WEtW 
0 WE+00 
0 WEtW 
0 WE+W 
O.WEtW 
0 WEtW 
0 WEtW 
O.WEtW 
O.WEtW 
0 WEtW 
OWE+00 
0 WE+W 
0 WE+00 
0 WE+W 

INGESTION DERMAL INHALATION HAZARD INDEX 
RlD RfD RfD IffiESTION 

5 WE-04 4 WE-W 0 WE+W 2.36E-03 
5 WE-05 2 50E-05 0 WEtW 3 WE-02 
3 WE-04 2 85E-04 0 WE+W 7 31E-01 
3 WE-01 6 WE-02 OWE+W 4 5OE-01 
2 4OE-02 4 BOE-03 143E-05 1 15E-01 

0 WE+W 
0 WE+W 
O.WEtW 
O.WEtW 
OWEtW 
O.WEtW 
O.WEtW 
0 WE+W 
OWEtW 
O.WEtW 
0 WE+00 
O.WEtW 
0 WE+W 
ocoEtw 
O.WEtW 
O.WEtW 
0wEtw 
O.WE+W 
o.mEtw 
0 WE+W 
O.wEtm 
O.WEtW 
o.ooEtw 
0 mE+w 
0 WEtW 
0 WE+W 
0 WEtW 
OWE+00 
0 WE+00 
owstw 
0 WE+W 
0 WEtOO 
OWEtW 
ooiE+w 

HAZARD INDEX 
DERMAL 

2 ME-03 
2 42E-03 
14SE-03 
4 37E-03 
117E-03 
0 WE+m 
0 WE+00 
0 WE+W 
OWEtOO 
0 WE+W 
0 mEtm 
O.WE+m 
0 WEtW 
o.mEtm 
0 WEtW 
0 WE+W 
O.wEtm 
OWEtOO 
0 WE+00 
O.WEtm 
OWE+00 
0 WE+00 
O.WEtW 
0 WE+00 
0 WEtW 
0 WEtW 
OWE+00 
O.WE+W 
0 WE+00 
0 WE+00 
0 WEtm 
0 WE+00 
0 WEtm 
0 WE+m 
0 WE+W 
0mEtm 
OWEtW 
OmEtw 
0 WE+W 

HAZARD INDEX 
INHALATION 

0 wE+m 
0 mEtw 
OwEtm 
0 mEtw 
OwEtOO 
OWE+00 
OWEtOO 
0 mEtm 
OWEtW 
OWEtOO 
0 WEtW 
OWEtW 
0 OOEtW 
0 WEtW 
OWE+00 
0 WE+W 
OWEtOO 
OWE+00 
OOOEtW 
0 WEtw 
OWEtW 
0 OOEtW 
O.WEIrn 
OWE+00 
0 OOEtW 
0 WEIrn 
OWE+00 
0 WEtm 
OWEtW 
0 WE+00 
0 mEtw 
OWE+00 
OWE+00 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
0 WEtW 
0 WE+00 

TOTAL 
HAZARD INDEX 

4 01E-03 
4 13E-02 
7 32E-01 
4 55E-01 
116E-01 
0 WE+W 
0 wE+m 
0 WEtW 
0mEtw 
0 OOEtW 
0 WE+W 
0 WEtw 
OwEtOO 
OWE+00 
0 WE+00 
0mEtm 
0 WE+W 
OWE+00 
O.WEtW 
0 WEtm 
OWE+00 
0 WE+00 
OWE+00 
0 mE+w 
0 OOEtW 
0 WE+00 
omE+w 
OWEtOO 
OWE+00 
0 WEtm 
0 WEtm 
OWE+00 
OWE+W 
0 OOEtW 
OmEtW 
0 WEtW 
0 WEtm 
0 WE,rn 
OWEtW 

0 O.WEtW O.wEtm o.wE+m OWEtW 0 WEtW 0 OOEtW 0 WE+W 

DTAL HAZ*RD INDEX 1 ME+ 00 1 IDE-02 0mEtm 135Etm 



llSK ASSESSMENT SPREADSHEET - HOUSEHOLD “SE a QROUNOWATER (PAGE FOUR) 
INIT 6 - OU3. MCAS CHWRY POINT 
:XPOSURE SCENARIO: ADULT RESIDENT (RMQ 
:ALCUlATE INCREMENTALCANCW RISK 

:HEMICAL 

.4- DDT 
llhlrh 
,**“I-2 
0” 
ImJ6nn* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

LFETIME AVQ 
INQESTION DOSE 

1 OIE-07 
1.67E-07 
1 66E-05 
116E-02 
2.37E-W 
0 WE+OO 
0 OOE+OO 
0 WE+w 
0 OOE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+W 
0 WE+W 
O.WE+W 
owE+W 
OWE+00 
OWE+00 
0 WE+W 
O.WE+W 
OWE+W 
OWE+00 
O.WE+W 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

LFETIME AYG LF ETIME AVQ CSF CSF CSF CANCER RISK CANCER RISK CANCER RISK TOTAL 
DWMAL DOSE INHALATION DOSE INQESTION DERYAL INHAUTION INQESTION DERMAL INHALATION CANCER RISK 

6 42E-06 
5 18E-09 
3 64E-06 
2 25E-05 
4 LIOE-07 
0 WE+W 
0 WEtW 
0 WE+00 
0 WE+00 
oooE+w 
0 WE+W 
OWE+00 
O.WE+W 
0 WE+W 
OWE+00 
O.WE+W 
O.WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WEtW 
0 WE+W 
0 WE+00 
0 WEtW 
0 WE+00 
0 WE+W 

27iE-09 3 40E-01 
6.02E-09 1 WE+01 
O.WE+W ,5oiz+w 
O.WE+W 0 wlz+w 
o.wE+w 0 WE+00 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
O.WE+W 
oooE+w 
O.WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
O.WE+W 
OWE+W 
0 WE+W 
o.ooE +w 
0ooEtw 
OOOEIW 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
o.ooE+w 
o.ooE+w 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 

4 25E-01 3 40E-01 3 43E-06 
3 20E+W 1 WE+01 2 67E-O6 
1 wE+W 1 SlE+Ol 2 62E-05 

0 WE+W 
0 WE+W 
0 wE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
o WE+W 
0 wiz+w 
OwE+w 

0 WE+W 0 WE+W 0 WE+00 
0 WE+W 0 WE+W 0 WE+W 

0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 ooE+w 
0 WE+W 
0 WE+00 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
OWE+00 
0 WE+W 
OWEtW 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
o WE+W 
o.WE+W 
0 WEtW 
0 WEtW 

3 56E-08 
I 66E-06 
5 63E-06 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+00 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
o WE+W 
ocG+w 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+00 
o wE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
o WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 

9 ZOE-10 
9 63E-06 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 OOE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 wE+w 
OWE+00 
0 WE+W 
0 WE+W 
OWE+00 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 OOEtW 

7 llE-06 
2 76E-06 
2 62E-05 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
OWEtW 
OWEtOO 
oooE+w 
OWE+W 
OWE+00 
o.ooE+w 
owE+w 
OWE+00 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 ooE+w 
0 ooE+w 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
oooE+w 
o.wiT+w 
o.ooE+w 
0ooEtw 
0 WE+w 
OWE+00 
0 WE+W 
oooE+w 

OOOEtW 0 WE+W 
0 O.WE+W O.WE+W O.WE+W O.WE+W 0 WE+00 0 wlE+w O.WE+W 

OTAL RISK 309E-05 l.,lE-67 9.72E- 06 3 IlE-65 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL. 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION : NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RIS)cS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CHILD RESIDWT (RME) 

RELEVANT EQUATION: lEX= (CxIR xFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOIL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSUREFREQUaJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
EW = BODY WEIGHT (KG) 

‘AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MO/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 0 IA: 200 
EF: 1 EF: 350 
Fi: 1 Fi: 1 
ED: 1 ED: 6 
BW: 1 BW: 15 
AT(CAR): 25550 AT(CAR): 25556 
AT(N ON): 365 AT(NON): 2190 

DETERMHE CONVERSION FACTORS: 
ADULT: CHILD: CHILD (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.26E-05 (AVG ANNUAL DOSE) CF: l.lOE-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: CHILD RESIDENT (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUM LlFEllME AVERAGE 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 196E-04 
54.3 6 WE-04 
732 9.36E-03 
2.3 2.94E-05 

22900 2.93E-01 
55.4 ?.OEE-04 

9960 1.27E-01 
O.OOE too 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOE to0 
o.OoE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
o.ooE too 
O.OOE too 
o.oOE to0 
O.OOEtOO 
O.OOE t 00 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
0,OOEtOO 

0.00E+00 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
o.oOE too 
o.OOEtoo 
O.OOE too 
O.OOEtoo 
O.OOEtOO 
O.OOEtoo 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

1.70E-05 
595E-05 
6.02E-04 
2.52E-06 
2.51E-02 
6.07E-05 
l.O9E-02 
O.OOEtOO 
O.OOE to0 
O.OOE too 
O.OOEtoo 
O.OOEtoo 
O.OOEtoO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
o.OOE to0 
O.OOEtoO 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOf too 
O.OOE tO0 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 

RFD CSF 
(UGIKGIDAY) (KG-DAY/MO) 

4.00E-04 
3.00E-04 
7.00E-02 
5.OOE-03 
3.00E-01 
7.00E-03 
1.00Et00 

O.OOEtOO 
l.SOEtOO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. MCAS CHERRY PDINT 
EXPOSURE SCENARIO: CHILD RESIDENT (RME) 
DETERMNE HAZARD INIXES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Antimony 4.95E-01 
Arsenic 2.31EtOO 
Baium 1.34E-01 
Bayllium 5.66E-03 
Iron 9,76E-01 
Vanadium l.OlE-01 
Aluminum 1.27E-01 

0 O.OOEtOO 
0 O.OOE tO0 
0 O.OOEtOO 
0 O.OOE tO0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE too 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 0.00Et00 
0 O.OOE tO0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE tO0 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOE tO0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
a O.OOEtOO 

TOTAL 4.15E+60 

o.OOE to0 
o.OOEtoO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 

O.OOEtOO 

0.00Et00 
693E-05 
O.OOEtOO 
l.O6E-05 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO . 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

l.OOE-04 



RISC ASSESSMENT SPAEYADSHEET - DlRECT DERMAL CONTACT WITH SolL 

SITE NAME: U’JIT 6 - OU3, MCAS MERRY POINT 
LOCATION: NCHTI-I CARUlNA 
DATE: mlo;rps 

HAZARD INCJCES AN3 INREMENTk CANCER Rl9<S ARE CALCLLATED BY THIS SV33DS-lEET. 
EXPOSURES THRWGH DERMAL CONTACT WlTH SUffACE/SLsSURFACE SOIL AFIE EVALUATED, 
ASSUM’TIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CHLD RESIDENT (RME) 

I RELEVANT EQWTION: DEX= (CxS4xAFxAElSxEFxED)/(BWxATxCF) 
I I 
I 

WI-EFE: C = CONCENTRATION IN SolL (h/G/KG) 
S4l = CHILD 9(IN SURFACE AREA (SD ChQDAY): 3910 
SAZ = ADUT SKIN SURFACE AREA (SQ CM/DAY): 1 
AF = ADHERENCE FACTOR (MQSQ CM): 1 

ABS = ABSORPTION FRACTION: ORGANIC3 0.01 . 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = CHILD EXPOSUFE FFECUENCY (DAYSMEAR): 350 
EF2 = ADUT EXPOSLRE FRE WENCY (DAYS/YEAR): 1 
ED1 = CHILD EXPOSUFE Dl.FIATloN (YEARS): 6 
ED2 = ADUT EXPOSURE CYJRATION (YEARS): 1 
BWl = BODY WEIGHT CHLD (KG): 15 
BW = BCDY WEIGHT ACUT a(G): 1 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (CHLO): 2190 
AT2 = AVERAGING Tl MZ (DAYS), NONCARCINOGENS (ADUT): 365 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOR (1 Et6 M-G) 

CETERMINZ CONMRSION FACTORS: 
CEX = (C)*(SA SQ CM)*(AF MC%% CM)*(PBS)*(EF DAYSIYEAFi)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KC$‘l E6 MG) 

DOSEchild = (CFl)*(C)*(ABS) 
WSEacblt = (CF2)*(C)*(ABS) 

CFl = 2.50E-04 CANCER FISK = (CF3)*(C)*(ABS) CF3= 2.14E-05 
cF2= 2.74E-09 



3ISK ASSESSMENT SPREADSHEl3 - MRECT DERMRL CONTACT WITH SOIL (PAGE TWO) 
JNIT 6 - OLD. MCAS CHERRY POINT 
3POSlJRE SCENARIO: CHLD RESIDENT (WE) 
XCUATE WSES: 

ABSORPTION ANNIJ~ CHLD ANNUAL ADUT LIFETIME AVERAGE q ERMAL H=D DERhW CSF 
ZHEMCAL C (MG/KG) FRACTION Wsff (MGIKWAYI WE (M3WDAY) WE WM3’DAV WMG’DAy) Q<G-DAY/hdG) 

hlimony 15.5 0.001 3.67E-06 O.OOE+OO 3.32E-07 fl.OOE-05 
emlic 

O.OOEt 00 
54.3 0.001 1.36E-05 0.00Et 00 l.l6E-06 2.65E-04 

*Iurn 
1.60EtOO 

732 0.001 1.63E-04 O.OOEt 00 1.57E-05 1.40E-02 0.00Et00 
3f3yllium 2.3 0.001 5.75E-07 O.OOE+OO 4.93E-06 5.00E-05 4.30E+02 
ron 22900 0.001 5.72E-03 O.OOE+oO 4.91 E-04 E.OOE-02 O.OOEt 00 
/arradum 55.4 0.001 1.36E-05 O.OOEt 00 l.l9E-06 1.40E- 03 O.OOEtOO 
Yumlnum 9960 0.001 2.49E-03 0.00Et00 2.13E-04 2.00E-01 O.OOEt 00 

O.OOE+00 0.00Et00 O.OOE+OO 
O.OOEt 00 0.00Et00 0.00Et00 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEt 00 O.OOEtOO 0.00Et00 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+ 00 
0.00Et00 O.OOEt 00 O.OOE+Oo 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00Et00 O.OOE+OO 
0.00Et00 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEt 00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00E+00 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
0 OOEtOO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 0.00E+00 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00Et00 0.00Et00 
O.OOEtOO 0.00E+00 O.OOE+OO 
0.00Et00 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOE+00 0.00E+00 
O.OOE+OO O.OOEtOO 0.00Et00 
0.00Et 00 0.00Et00 0 OOE+OO 
O.OOE+OO 0.00Et00 O.OOE+OO 
O.OOEt 00 O.OOE+OO O.OOE+OO 
O.OOEt 00 O.OOE+OO O.OOEtOO 



RI% ASSESSMENT SPREADSHEET - DlRECT DEFIMAL CONTACT WITH SO4L (PAGE THFlEE) 
UNIT 6 - Ou3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: CHlLD RESIDENT (RME) 
CETERMIPE HAZAFU INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INOEX INCREMENTAL 
CHEMCAL CHILD AWLT CANCER FWK 

Antimony 4.04E-02 
Arsenic 4.76E-02 
Bxlum 1.31E-02 
Eiayllium l.l5E-02 
Iron 9.54E-02 
Vanadum SBSE-03 
Aluminum 1.24E-02 

0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOEtOO 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 0.00E+00 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 0.00Et00 
0 O.OOE+OO 
0 0.00E+00 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 0.00Et00 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOEtOO 
0 0.00Et00 
0 O.OOEtOO 
0 0.00Et00 

TOTAL 2.36E-01 

- 

O.OOEt 00 
O.OOE+OO 
0.00E+00 
O.OOEt 00 
0.00E+00 
0.00E+00 
O.OOEt 00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00E+00 
O.OOE+ 00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00Et00 
0.00E+00 

O.OOE+OO 

0.00Et 00 
1.66E-06 
O.OOE+OO 
2.12E-05 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0 OOEiOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+ 00 
0.00Et00 
0.00Et00 
O.OOE+OO 
O.OOEt 00 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00Et00 
O.OOEtOO 
0.00E+00 
0.00E+00 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
0.00E+00 
O.OOE+OO 

2.31 E-05 



llSK ASSESSMENT SPREADSHEET - EXPOSURES TMIOUGH HOUSEHOLD USE OF GROUNDWATER 

SITE NAME: UNIT 5 - OU3. MCAS CHWRY POlNT 
.OCATION: NORTH CAROUNA 
IATE: lwo496 

i&!ARD INDICES AND INCAEMENTALCANCW RISKS ARE CALCULATEDBY ON THEFOLLOWltU SPREADSHEETS THREE EXF’OSUREROUTES ME CONSIDWED. 
NGESTION OF GROUNDWATER INHALATION OF VOLATlLES DURING SHOWERINGBATHING. AND DERMAL CONTACT WHILE SHOWERINGBATHING 
BSUMPTIONS ARE OUTLINED BELOW 

iXPOSURE SCENARIO: CHILD RESIDENT (RMQ 

IEFWENCES. EPA. DECEMBER ,989 
FOSTW AND CMiOSTCWSKI. ,987 

NGESTION’ ID( = (CxRxEFxE4/(SWrAT) INHALATION’ IEX = (SxA xExED)~SWxATxRsxlE3)x(Da+ EXP(-RsxD)/Ra- MP(Rax(Ds-Dl)),Ra) 

WHERE~ C = GROUNDWATER CONCENTRATION (MG/L) WHERE 8 = VOLATILEORGANIC CHEMICALGENWATIONRATE (UG,C”SIC METW,M,~ 
R = INSESTION RATE (LITERS/DAY) R = INHALATION RATE (LITWS/MIb4 
EF = EXPOSURE FREOUENCY (DAYSNEAR) b = SHOWZR DURATION (MN) 
ED = D(POSURE DURATION (VEARS) Ra = AIR EXCHANGERATE (l/MN) 
BW = BODY WEIGHT (KG) Dl= TOTAL DURATION IN SHOWW ROOM (MIF( 
AT = AVERAGING TIME (DAY- BW = EODVWElGHT(KG) 

SV = SHOWER ROOM AR VaUME (nf.3) 
IERMALCONTACT’ DEX = (CxPCxAVxETxBxED)~SWxATx1000) R = IDEALGAS LAW CONSTANT(ATM-M’?M,OL,,Q 

EF = EXPOSURE FREOUENCY (DAYS/YEAR) 
WHERE C = GROUNDWATER CONCENTRATION (MO/l.) ED = EXPOSURE DURATION (YEARQ 

PC = THE PERMEABILITY CONSTANT a CHEMICAL (CM/l+?) AT = AVERAGING TIME (DAYS, 
AV = THE SKIN SLRFACEAREA AVAILBLE FOR CONTACT (CM-‘2) 
ET = EXPOSURE TIME (t+%%DAYJ 
EF = EXPOSURE FREOUENCY (DAVS,YEAR) 
ED = EXPOSURE DURATION (YEAR3 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYq 

lPlJT PARAMETERS: 

lGESTlON CHILD EXPOSURE DERMAL CONTACT CHILD EXPOSURE 

A’ 1 CONVWSION AV. 7280 CONVWSION 
EF’ 350 FACTOA (NONCAR) = 6 39E-02 ET- 
ED. 

02 
s 

FACTOR (NONCAR) = 9 31E-02 
EF 

BW. 
360 

15 CONVWSION ED 0 
AT(NON): 

CONVWSION 
2190 FACTOR (CARCIM = 5 4.5E-03 15 

AT(CAR) 25550 
FACTCfI (CARCIM = 7 BEE-03 

i:(NON 2190 
AT (CAR) : 25550 

IHALATION. CHILD EXPOSURE 

R: 10 d I 
aw: 15 b’ 2 
Cb 12 T1 293 
Dt. 20 Ts, 318 
Ra 0 caS3 M, 0 982 
SV’ 12 M2 OS,S 
ED: 6 T: 293 
R: 0 c.xQ82 FR 10 
EF 350 AT 21 SO (NONCAR) 25550 (CARcIy 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD “SE OF GROUNDWATER (PAGE TWC, 
INIT (I - OU3. MCAS CHWAY POINT 
XPOSURE SCENARIO: CHILD RESIDENT (AM4 
ALCULATE DOSES 

MEYICAL 

.4’- DDT 
i*tJrkl 
rsenk 
on 
lug~fl.5~ 

QW CONC. MOLECULAR 
WQL) WEKiHT 

OWW43 354 49 
O.OWQ71 380 91 

OWB 74 92 
4 93 55 85 

0 101 54 93 

HENRYS LAW 
CONSTANT 

J.aSE-05 
5.846-W 
0 WE+00 
O.WE+W 
0 WE+W 

MASS TRANSFW 
COBFICIENT (KA) 

I 25E+W 
1 BSE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+00 
0 wlz+w 
0 WE+W 
0 WECW 
0 WE+W 
O.WE+W 
OWE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
OWE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

DERMAL PWY. 
CONSTANT 

4 WE-04 
I WE-02 
1 WE-03 
1 WE-03 
I WE-03 

AR CONCENTRATlON 
(MO- MINILRHOWER) 

2 ME-07 
5 13E-07 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 wE+w 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 wE+w 
0 WE+W 
oooE+w 
0 WE+00 
O.WE+OO 
0 WE+00 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+W 
0ooEtw 
0 WEtW 
0 OOE+W 
0 WE+W 
OWE+00 
OWE+W 
0 WE+00 
0 WE+00 
OWE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
OWE+00 

. 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 
INIT 0 - OU3. MCAS CHWRY POINT 
XPOSURE SCENARIO: CHILD RESIDENT (RMEj 
‘ALCULATE HAZPAD INDICES’ 

ANNUAL 
INGESTION 

:HEMICAL DOSE 

.4’- DDT 2 75E-MI 
‘burti 4.54E-06 
rtenic 5 IlE-04 
0” 3 15E-01 
I~afl.S* 6.4BE-03 

0 0 WE+00 
0 O.WE+W 
0 0 WE+W 
0 0 wE+W 
0 O.WE+W 
0 0 WE+W 
0 0 ooE+w 
0 0 WE+W 
0 OWE+00 
0 O.WE+W 
0 OWE+00 
0 0 WE+W 
0 o.wE+w 
0 0 OOE+W 
0 O.WE+W 
0 0 WE+W 
0 0 WE+W 
0 0 WE+W 
0 0 WE+W 
0 OWE+W 
0 0 WE+w 
0 0 WE+W 
0 0 WE+W 
0 0 WE+W 
0 0 WE+W 
0 O.WE+w 
0 OWE+W 
0 0 WE+W 
0 0 WE+W 
0 0 OOE+W 
0 0 WE+00 
0 0 WE+w 
0 0 WE+W 
0 0 WE+W 

ANNUM ANNUAL 
DERMAL INHALATION 

DOSE 
INGESTION DERMAL INRAUTION HAZARD INDEX 

RM RfD Rm INGESTION 

5 WE-W 4 WE-W OOOE+W 5 ME-03 
5 WE-05 2 SOE-05 O.OOE+W 9 WE-02 

HALARD INDEX 
DERYM 

HAZARD INDEX 
INHALATION 

TOTAL 
HAZARD INDEX 

3 WE-04 2 85E-04 0 WEtW 1.70EtW 
J.WE-01 6 OOE-02 OOOE+W 105E+W 

172E-06 147E-07 
1 OEE-07 3 25E-07 
7.45E-07 0 WE+W 
4 59E-04 0 WE+W 
940E-06 0 WE+W 
0 WEtW 0 WE+W 
0 WE+W 0 WE+W 
OWE+W 0 WE+00 
0 WE+W 0 WE+W 
0 WE+W 0 WE+W 
0 WE+W O.WE+W 
oooE+w o.ooE+w 
0 WE+W 0 WE+W 
OWE+00 O.WE+W 
0 WE+W 0 WE+W 
O.WE+W 0 WE+W 
0 WE+W 0 WE+W 
0 WE+W O.WE+W 
0 WE+W o.wE+w 
0 WE+W 0 WE+W 
OWE+00 O.WE+W 
0 WE+W O.WE+W 
OWE+00 O.WE+W 
0 WE+W OWE+00 
OWE+W 0wE+w 
0 WE+W 0 w!z+w 
0 WE+W o.wE+w OWE+00 
0 WE+W 0ooEtw O.WEtW 
0 WE+W 0 WE+00 0 WE+00 
OWE+00 o.oLEtw OWEtW 
0 WE+W 0 WE+00 0 WEtW 
0 WE+W 0 WE+00 0 WEtW 
0 WE+W O.WE+W O.WE+W 
0 WE+W 0 WE+W OWEtW 
0 WE+00 O.WEtW 0 WE+00 
0 WE+W O.WE+W OWEtW 
0 WE+W 0 WE+W 0 WE+W 
O.WE+W OWE+00 0 WEtW 
OWE+00 O.WE+W 0 WE+W 

2 40E-02 4.60E-03 ,43E-05 2.09E-01 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WEtW 
0 WE+W 
O.WE+W 
OWE+00 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+w 
0 WE+W 
OWEtW 
O.WE+W 
0 WE+W 
OWE+00 
o.ooEtw 
0 WE+00 

4 30E-03 
4 23E-03 
2 ME-03 
7 BSE-03 
2.06-03 
o.wlz+w 
oooE+w 
0 WEtW 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+00 
O.WE+W 
O.WE+W 
0 WEtW 
0 WE+W 
0 WEtW 
0 WE+W 
OWE+00 
O.WEtW 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 WE+W 
OWE+W 
0 WEtW 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 OoEtW 
0 WEtW 
0 WE+W 
0 WEtW 
0 WE+W 
0 wE+w 
0 WEtW 
0 WEtW 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
OwEtW 
0 WE+W 
oooE+w 
o wE+W 
OWE+00 
0 WE+W 

0 WE+00 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OwE+W 
0 WEtW 

0 WEtW 
0 WE+W 
0 WE+00 
owE+w 
0 WE+00 
OWEtW 
0 WEtW 
OWE+00 
0 wlztw 
OWEtW 

D 80E-03 
0 50E-02 
171EtW 
1 wE+W 
2 7lE-01 
OWE+00 
0 WEtW 
oooE+w 
0 WE+W 
0 WE+W 
O.WEtW 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
0 WEtW 
OWE+00 
owE+w 
0 WE+W 
0 WEtW 
0 WE+W 
OWE+00 
OWE+00 
o WE+W 
o WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 

0 WE+W 0 WE+00 0 WE+W 
0 o.wlztw 0 WEtW O.WE+W 0 WE+W 0 WEtW 0 WE+W 0 WE+W 

3TAL HAZMD INDEX 3.12EtW 2.WE- 02 OWE+00 3.14E+W 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
INIT (I - OU3. YCLLS CHWRY POINT 

HEYICAL 

,4’- DDT 
*urkl 
rrmk 
D” 
Iatlgmesm 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

LFETIME AVG 
DWYAL DOSE 

LlFETlYE AVG 
INQESTION DOSE 

2 JBE-07 148E-07 
3 39E-07 SOBE-MI 
4 381-05 8 38E-03 
2 70E-02 3 93E-05 
5 53E-O4 II 06E-07 
0 WE+W 0 WE+W 
0 WE+W 0 WE+OO 
0 WE+W OWE+00 
O.WE+W 0 WE+00 
0 WE+W 0 WE+W 
0 WE+W OWE+00 
O.WE+W 0 WE+W 
0 WE+W 0 ooE+w 
O.WE+W 0 WE+W 
O.WE+W O.WE+W 
0 WE+W 0 WE+W 
0 wlz+w 0 WE+00 
O.WE+W 0 WE+W 
0 WE+W OWEtW 
0 WE+00 oooE+w 
0 WE+W 0 WE+W 
OWE+00 OWEtW 
0 WE+W OWEtW 
OWE+W 0 WE+W 
0 WE+00 OWEtW 
O.WE+W 0 WE+W 
0 WE+W 0 WE+W 
0 WE+W 0 WEtW 
0 WE+W 0 WE+W 
0 WEtW OWEtW 
O.WE+W O.WE+W 
0 WE+W OWE+W 
0 WE+W OWE+00 
0 WE+W 0 WE+W 
0 wE+w 0 WE+W 
0 WE+00 OWE+W 
O.WEtW 0 WE+W 
0 WE+OO 0 WE+W 
0 WE+W owE+w 

LlF ETIME AM CSF CSF CSF CANCER RISK CANCER RISK CANCER RISK TOTAL 
INHAUTION DOSE INQESTION DER MAL INHALATION INGESTtON DERMM INHALATION CANCER RISK 

1.2SE-08 3 40E-01 
2 EIE-03 1 6OE+Ol 
0 WE+W 15OE+W 
O.WE+W 0 WE+W 

4 25E-01 3 40E-01 e.OlE-08 
3 20E+W 1 80E+Oi 6 22E-08 

O.WE+W 0 WE+W 
0 WE+00 
o.oLz+w 
O.WE+W 
o.ooE+w 
0 WE+W 
owE+w 
0 WE+W 
0 WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
o.ooE+w 
O.WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
o.ooE+w 
OWE+00 
0 WE+W 
owE+w 
0 WE+W 
o.ooE+w 
o.ooEtw 
O.WE+W 
O.WE+W 

1 EOE+W , 5lEtOl 0 53E-05 
0 OOE+W 0 WE+W O.WE+W 
OWE+00 0 WE+W 0 WE+W 

0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
OWE+W 
0ooEtw 
O.WE+W 
0 WE+W 
oooE+w 
0 WE+W 
OWEtW 
OWE+00 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+W 
OOOEtW 
OWE+00 
O.WE+W 
OOOE+W 
0 WE+W 
0 WE+W 
o.oaEtw 

0 WE+W 
O.WE+W 
o.ooE+w 
0 WE+W 
O.WE+W 
0 WE+W 
O.WE+W 
0 WE+W 

0 WE+W 
OWE+W 
0 WE+W 
OWE+00 
O.WE+W 
0 WE+W 
oooE+w 
O.WE+W 
OWEtOO 
0 WE+00 

0 WE+W O.WE+W 

3 27E-O3 
2 9OE-08 
102E-07 
OWE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
OWEtW 
0 WE+W 
0 WE+W 
OWE+00 
OWE+00 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
OWE+00 
OWE+00 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
o.wE+w 
O.WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
O.WE+W 
0 WE+W 
0 WEtW 
0 WE+00 

4 23E-08 
449E-07 
0 WE+00 
0 WE+W 
0 WE+00 
OWE+00 
OWE+W 
OWE+00 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
OWEtW 
0 WE+W 
0 WE+W 
O.WE+W 
OWE+00 
OWE+00 
0 WE+W 
OWE+00 
OWE+00 
OWE+00 
0 WEtW 
OWEtW 
OWE+W 
OWEtOO 
OWE+00 
OWEtW 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+00 
O.WE+W 
OOOE+W 
OWEtW 
OWE+00 
OWE+00 
OWE+W 
OWE+00 

147E-07 
(I 70E-W 
3 5BE-05 
O.WE+W 
OWEtW 
OWE+00 
o.WE+W 
OWEtW 
OWE+00 
owE+w 
OWE+00 
OWE+00 
OWE+00 
0 WE+W 
oooE+w 
o.wE+w 
OWEtW 
0 WEtW 
O.WE+W 
OWE+00 
OWE+00 
0 WE+W 
0 OoEtw 
0 WE+00 
0 WE+00 
0 WEtW 
0 WE+00 
0 WEtW 
OWE+00 
0 WEIW 
0 WE+W 
OWE+W 
OWEtW 
OWE+00 
o.ooEtw 
0 WE+W 
0 WE+00 
0 WEtW 
OWEtW 

0 O.wE+w 0 oot+w O.WE+W 0 WE+W O.OQE+W OWE+00 O.WE+W 

DTAL RISK 7.21E-05 I .34E- 07 4 54E- 07 727E-05 

_ ~.. - 

XPOSUAE SCENARIO: CHlLD RESIDENT (RME) 
ALCULATE INCREMENTALCANCW RISK 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
3POSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
QSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: JO-YEAR RESlDENT (ADULT AND CHILD) (RUE) 

3ELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

VHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACllON FROM CONTAMINATED SOURCE 

. 

EF = MPOSUREFREQUBJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MGIKG) 

INTER INPUT PARAMETERS: 
rDULT: CHILD: 

R: 100 IR: 200 
:F: 350 EF: 350 
Ti: 1 Fi: 
IO: 24 ED: l 
3w: 70 BW: 15 
jT(CAR): 25550 AT(CAR): 25550 
iT(NON): 8760 AT(NON): 2190 

IETERMNE CONVERSION FACTORS: 
DULT: CHILD: ADULT/CHILD (CANCER RISK): 
CF: 1.37E-06 (AVG ANNUAL DOSE) CF: 1.26E-05 (AVG ANNUAL DOSQ CF: 1.57E-06 



3ISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
JNITG - OU3. YCAS CHEHRY POINT 
!XPOSURE SCENARIO: 30-YEAR RESIDENT (ADULT AND CHILD) (RYE) 
:AL CULATE DOSES: 

CHILD ANNUAL ADULT ANNUM LlFfZTlME AVERAGE RFD 
:H EMICAL C(MGIKG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (UGIKGIDAY) 

htimony 15.5 1.96E-04 2.12E-05 2.43E-05 4.00E-04 
henic 54.3 6.94E-04 7.44E-05 6.50E-05 3.0OE-04 
Mum 732 9.36E-03 l.OOE-03 l.l5E-03 7.00E-02 
kfyllium 2.3 294E-05 3.15E-06 3.60E-06 SOOE-03 
ron 22900 2.93E-01 3.14E-02 3.59E-02 XOOE-01 
lanadium 55.4 7.06E-04 7.59E-05 6.67E-05 7.00E-03 
Uuminum 9960 1.27E-01 1.36E-02 1.56E-02 l.OOEtOO 

O.OOEtOO O.OOE to0 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.oOEtOO O.OOE t 00 
O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+oo O.OOE+OO 
O.OOE to0 O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE t 00 O.OOE+OO O.OOEtOO 
O.OOE to0 O.OOE+OO O.OOE to0 
O.OOE to0 O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE to0 O.OOE+OO 
O.OOE to0 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOE+Oo O.OOEtOO 
O.OOE to0 O.OOEtoo O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE tO0 O.OOE to0 O.OOE+OO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 0.00Et00 
O.OOE to0 O.OOE +OO O.OOE tO0 
O.OoE to0 O.OOEtOO O.OOEtOO 

CSF 
(KG-DAYIYG) 

O.OOEtOO 
1.50EtOO 
O.OOE+OO 
4.30EtOO 
0.00Et00 
0.00Et00 
o.OoE+OO 

I ( 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCmARIO: 30-YEAR RES(DENT (ADULT AND CHILD) (RME) 
DETERMNE HAZARD INDICES AND CANCER RISK 

HAZARD IN DM HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADULT CANCER RISK 

Antimony 4.95E-01 
Arsenic 231E+OO 
Barium 1.34E-01 
Beryllium 5.86E-03 
Iron 9.76E-01 
Vanadium l.OlE-01 
Aluminum 1.27E-01 

0 O.OOEtOO 
0 O.OOE too 
0 O.OOE to0 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE to0 
0 O.OOE to0 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 

TOTAL 4.15E+60 

- 

531E-02 
2.40E-01 
1.43E-02 
6.30E-04 
l.O5E-01 
l.O6E-02 
1.36E-02 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

4.45E-01 

O.OOEtOO 
1.2BE-04 
O.OOE to0 
1.55E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 _.. 

1.43E-04 



R19< ASSESSMENT SPREADSHEET - DIRECT DEW& CONTACT WITH SOIL 

SITE NAME: U’JIT 6 - OU3, MCAS CHERRY POINT 
LOCATION: NmTH CARUlNA 
DATE: 06104/96 

HAZARD INDiCES AM INREMENTPL CANCER Rl9<S ARE CALCUATEO BY THIS SPPEADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SUffACEjSlsSURFACE SOIL ARE EVALUATED, 
ASSJh@‘TIONS ARE OUTLINED BELOb/. 

EXPOSURE SCENARIO: 30-YEAR RESIDENT (ADUT AFD CHILD) (RME) 

RELEVANT EQUATION: DEX= (CxSAxAFxAi3SxEFxED)/(BWxATxCF) 

NtEFE: C = CONCENTRATION IN SCiL (MG,KG) 
SAI = CHILD EKIN SURFACE AREA (Sa Ck&DAY): 
SA2 = ADU-T SKIN SURFACE AREA (SQ C&l/DAY’: 
A= = ADHERENCE FACTOR (MC$6Q CM): 

ABS = ABSORPTlON FRACTION: ORGANICS: 
(DECIMAL FRACTION) INCFIGANCS: 

EFI = CHILD MPOSJFE FFEMlENcl (DAYS/YEA@: 
EF2 = ADUT EXPDSLRE FRECUENCl (DAYS/YEAR) : 
ED1 = CHILD EXPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSLRE DURATION (YEARS): 
6Wl = BOOY WEIGHT CHLD (KG): 
BW = BODY WEIGHT ACUT KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (CHLD): 
AT2 = AVERAGING TINE (DAYS), NCNCARCINM;ENS @JUT): 
AT3 = AVERAGING TlhlE fJlAYS). CARUNOGENS: 
CF = CONVERSION FAClOR (1 Et6 MQKG) 

3910 
5230 

1 

0.01 
0.001 

350 
350 

6 
24 
15 
70 

2190 
8760 

25550 

DETERMIK CCNVERsloN FACTOAS: 

5% = (C)*W SQ CW’W MQ a)*(C\BS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG/l Es ffi) 

WSEchild = (CFl)*(C)* @ES) a1 = 2.50E-04 CANCER flSK = (CF3)*(C)*(ABS) cF3= 4.60E-05 
DOSEacblt = (CF2)*(C)*(ABS) cF2= 7.16E-05 



Fllg< ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE TWO) 
UNIT 6 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: x)-YEAR RESJDENT (ADUT, AND CHILD) (IME) 
9LCUATE WSES: 

AEiSORPnON AMWU- CHLD ANUU~ ADLLT LIFETIME AVERAGE DERMllL RFD 
CHEMCAL C WHGn<Gl FRACTION WE (=IKWAY) DfXE (~IKWAY) DOSE MWWAY) (MGIKGIDAY) 

Rntlmwiy 15.5 0.001 3.67E-06 
h3llC 54.3 0.001 1.36E-05 
*Iurn 732 0.001 1.63E-04 
3eqllium 2.3 0.001 5.75E-07 
ron 22900 0.001 5.72E-03 
hrtadum 55.4 0.001 1.36E-05 
hluminum 9960 0.001 2.49E-03 

O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0 OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

l.llE-06 
3.69E-06 
5.24E-05 
1.65E-07 
1.64E- 03 
3.97E-06 
7.14E-04 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 

7.13E-07 &OOE-05 
2.50E-06 2.65E-04 
337E-05 1.40E- 02 
l.O6E-07 5.00E-05 
l.O5E-03 6.00E-02 
2.55E-06 1.40E-03 
4.56E-04 2.00E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.ooE+oo 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

DERhW. CSF 
KG-DAYIMQ 

o.OOE+OO 
1.60EtOO 
O.OOEtOO 
4.30Et02 
O.OOEtOO 
0.00Et00 
0.00E+00 



WK ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH SOlL (PAGE THREE) 
MIT 6 - OlB, MCAS CHERRY POINT 
%POSlJRE SCENARIO: 30-YEAR RESIDENT (ADULT AND CHILD) (RME) 
ETERMIW l-!AZAFD INDICES AND CANCER RISK: 

ZIEMCAL 

hllmcny 
ksenlc 
Mum 
kyilium 
-On 
lanadum 
Uumlnum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX 
CHILD 

4.84E-02 
4.76E-02 
1.31 E-02 
l.l5E-02 
9.54E-02 
9.69E-03 
1.24E-02 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOE+OO 
O.OOE+OO 
O.OOEtOO 

HAZARD INDEX INCREMENTAL 
AOUT CANCER RlSK 

1.39E-02 
1.37E-02 
3.75E-03 
3.30E-03 
2.73E-02 
2.64E-03 
3.57E-03 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
4.00E-06 
0.00E+00 
4.55E-05 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
o.OoE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOE+ 00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 

0 O.OOE+OO O.OOE+OO O.OOEtOO 

‘OTAL ’ 2.38E-01 6.83E-02 4.95E-05 



3ISK ASSESSMENT SPREADSHEET - EXPOSURES TI-ROUGH HOVSEHOLD USE OF GROUNDWATW 

SITE NAME: UNIT5 - OU3, MCAS CHERRY POlNT 
-0CATION: NOFTH CAROUNA 
JATE: w/04/95 

4AZARD INDICES AND INCREMENTALCANCER RISKS ARE CALCULATEDBY ON THEFOLLOWI SPREADSHEETS THREE MPOSUREROUTES PRE CONSIDWED 
NCiESTlON OF GROUNDWATER INHAIATION OF VOLAllLES DURlffi SHOWERINQBATHIM. AND DERMAL CONTACT WHILE SHOWERINGBATHINQ 
4SSUMPTIONS ARE OUTLINED BELOW 

EXPOSURE SCENARIO: 24-YEAR ADULT RESIDENT (RMq 

IEFERENCES. EPA. DECEMBER 1259 
FOSTW AND CMOSTC&VSKI. ,987 

NQESTION. IM = (CxRxEFxEO)/(BWxAT) INHALATION IM = (SxR xE xED)/(SWxATxRnx ,E3)x(Ds + EXP(-Ra x D),Ra - EXP(Rax(Ds-D,)),F,a) 

WHERE: C = GROUNDWATER CONCENlF!ATION (MQN 
A = INGESTION RATE (LITERS/DAY) 
EF = EXPOSURE FRECliJENCY (DAYSPIEAR) 
ED = DBOSUAE DURATION (YEARS) 
BW = BODY WEIQHT (KQ) 
AT = AVERAalNQ TIME (DAY9 

,WMAL CONTACT, DEX = (C x PC x AVx ET X = X ED)IISW x AT X IOOO) 

WHERE C = QROUNDWATW CONCENTRATION (MG/U 
PC = THE PERMEABILITY CONSTANT ff CHEMICAL (CM/M) 
AV = THE SKINSURFACEAREAAVAI~LE FU? CONTACT (CM?Z) 
ET = EXPOSURE TIME (*S/DAY) 
EF = EXPOSURE FREQUENCY (DAYSPIEAR) 
ED = EXl’OSVRE DURATION (YEARS) 
BW = BODY WElQHT(KG) 
AT = AVERAGING TIME (DAV$ 

WHERE S = VOLATILEORGANIC CHEMICALQENWATIONRATE (vG/CUBIC METERIMIN) 
A = INHALATION RATE (LITWS,MI~ 
Ds = SHOWER DURATION (MIN) 
Ra = AIR MCHANQERATE (t/MINI 
Dl= TOTAL DURATION IN SHOWW ROOM (MlF( 
BW = BODY WEIGHT (KG) 
SV = SHOWER ROOM AA VOLUME (rrf.3) 
R = IDEALGAS LAW CONSTANT(ATM-M*‘3/MOL,K) 
EF = EXPOSURE FREQUENCY (DAYS,YEAR) 
ED = EXPOSURE DURATION (YEAR3 
AT = AVERAGING TIME (DAYS) 

NPUT PllRAMETERS 

NQESTION. ADULT D(POSURE DERMAL CONTACT ADULT EXPOSURE 

R’ 2 
EF 350 
ED. 24 
Ew: 70 
AT(NON): 8750 
AT(CAR): 25550 

YHALATION: 

A: 
Ew: 
ck 
01 
RP 
sv: 
ED’ 
R’ 
EF. 

ADULT MPOSURE 

10 d’ 1 
70 k. 2 
12 Tl. 293 
20 T,’ 318 

0 ooB3 Ml. 0 982 
12 ML? 0818 
24 T’ 283 

0 oooo82 FR 10 
350 AT: 8750 (NONCAR) 25550 (CARCIM 

CONVWSION 
FACTOR (NONCAR) = 

CONVERSION 
FACTCFI (CARCIV = 

2 74E-02 

0 306-03 

AV: ,a400 CONVWSION 
ET. 02 FACTC#l (NONCAR) = 5 32E-02 
EF 350 
ED 24 CONVWSION 
SW 70 FACTOA (CARCIM = 1 82E-02 
AT(NOP(’ 8780 
AT (CAR). 25550 

- 



IISK ASSESSMENT SPREADSHEET - HOUSEHOLD “SE a GROUNDWATER (PAGE TWC, 
INIT 6 - OU3. MC&5 CHERRY POINT 
iXPOSURE SCENARIO: Z&YEAR ADULT RESIDENT (RMEI 
:ALCUlATE DOSES. 

GW CONC. MOLECULNI HENRYS LAW MASS TRANSFW DERMAL PWM AR CONCENTRATION 
:HEYlCAL (MWU WEIGHT CONSTANT COBFICIENT (I(A) CONSTANT (MG- MINRISWOWER) 

,C DDT ooooo43 354 40 3 8OE-05 t 25E+w 4 WE-01 2 JOE-07 
liitlrb7 0 ww71 580 01 5 WE-05 1 (IOE+w 1 WE-02 5 13E-07 
nmk 0.006 74 0 O.wE+W OWE+W 
on 4 03 55 6 0 WE+00 OwE+w 
Iargmr* 0 101 540 OWE+00 OWE+00 

OwE+W 
0 WE+W 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 OS+00 
0 WE+W 
OOOE+W 
0 WE+W 
O.WE+W 
OOOE+W 
OOOE+W 
0 WE+00 
0 OOE+W 
0 WE+W 
0 WE+W 
0 ooE+w 
0 WE+W 
0 WE+W 
0 WEtW 
0 WE+W 
0 WE+W 
0 WE+W 
OWEtOO 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 wE+w 
0 WE+W 

1 WE-03 0 WE+W 
1 WE-03 0 WE+00 
1 WE-03 0 WE+W 

OWE+00 
O.WE+W 
0 WE+00 
0 WEtW 
0 WE+W 
0 WE+00 
0 WE+W 
0 wE+w 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WEtW 
OWEtOO 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 wE+w 
0 WEtW 
0 WE+W 
O.WE+W 
0 WE+W 
oooE+w 
0 WE+W 
0 WE+00 
O.WE+W 
0 WEtOO 
0 WE+00 
0 WE+w 
O.WE+W 
0 WE+W 
0 WE+00 

0 WE+W 0 WE+W 
0 WE+W 0 wE+w 



IISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE, 
INIT (I - OU3. MCAS CHWRY POINT 
IXPOSURE SCENARIO: 24-YEAR ADULT RESIDENT (AMe 
:ALCULATE HAZlYID INDICES. 

ANNUAL ANNUM ANNUAL 
INGESTION DERMAL INHALATION INQESTION DERMM 

:HEMICAL 
INHALATION 

DOSE 
HAZARD INDEX 

DOSE 
HAZARD INDEX 

DOSE 
HAZARD INDEX 

AfD RID RfD 
TOTAL 

INGESTION DERMAL INHALATION HAZARD INDEX 

.C DDT I lEE-OB 0 83E-07 3 iBE- 5 WE-04 
lietlfh 

4 WE-04 0 WE+W 
105E-06 

2 38E-03 2 46E-03 
8 04E-08 7 02E-08 

o.ooE+w 
5 WE-OS 

4 81E-03 
2 50E-05 

YM”k 
0 WE+W 

2 IOE-04 
3 WE-02 

4 25E-07 O.WE+W 
2 42E-03 oooE+w 

3 WE-W 2.35E-09 
4 13E-02 

0 wE+w 
on 1 35E-01 

7 31E-01 
2,62E-O4 

, 4OE-03 
O.WE+W 

oocE+w 
3 WE-01 8 WE-02 

7 32E-01 

ktlJsnw* 
0 WE+W 4 5OE-O( 

2 77E-03 
4 37E-03 

5 37E-08 0 WE+W 
0 ooE+w 

240E-02 
4 55E-01 

4 6OE-03 143E-05 115E-01 
0 OWE+00 0 WE+00 

,17E-03 
0 WE+W 

oocE+w 1,16E-01 

0 0 WE+W 
0 WE+00 0 WE+W 

o WE+W 0 WE+W 
oocE+w 0 WE+W 

0 0 WE+W 
0 WE+W 

OWE+00 
0 WE+W 

O.WE+W 
oooE+w 0 WE+W 

0 0 WE+W 
0 WE+W 

O.WE+OO O.WE+W 
O.WE+W oooE+w 0 WE+W 

0 0 WE+W 
0 WE+W 

0 WE+00 OWE+00 
0 WE+W o.ooE+w OWEtW 

0 0 WE+W 
O.WE+W 

O.WE+W 
0 WE+W 

0 WE+W 
oooE+w 0 WE+W 

0 
OWE+00 

0 WE+W O.WE+OO 
0 WE+W 

0 WE+W 
oocE+w 0 WE+W 

0 0 WE+W 
0 WE+W 

OWE+W 
0 WE+W 

O.WE+W 
o.ooE+w OWE+00 

0 0 WE+W 
O.WE+W 

O.WE+W 
0 WE+W 

owlztw 
oooE+w 0 ooE+w 

0 O.WE+W 
owE+w 

O.WE+OO 
o.WE+W 

O.WE+W 
oooE+w 0 WE+W 

0 0 WE+W 
0 WE+W 

OWE+W 
0 WE+W 

0 WE+W 
ooa+w 0 WE+W 

0 0 WE+W 
0 WE+W 0 WE+W 

0 WE+W OWE+00 
oocE+w OWEtW 

OWE+00 
0 0 WE+W 0 WE+00 

o WE+W 
O.WE+W 

oooE+w 0 WE+W 

0 OWE+00 
O.WE+W 

0 WE+00 
0 WE+W 

0 WE+W 
o.ooE+w OWE+00 

0 0 WE+W 
0 WE+W 

O.WE+W 0 WE+W 
o WE+W 006+w O.WE+W 

0 WE+W 
0 0 WE+W 0 WE+W 

0 WE+W 
0 WE+W 

oooE+w 0 WE+W 

0 0 WE+W 
O.WE+W 

0 WE+W 
0 WE+W oooE+w 

0 WE+W 
OWE+00 

0 
0 wiE+w 

0 WE+W 0 WE+W 0 WE+W 
o WE+W oocE+w OWE+W 

0 
0 WE+W 

0 WE+W 0 WE+00 
0 WE+W 

O.WE+W 
ooaE+w 0 WE+W 

0 0 WE+W 
O.WE+W 0 WE+W 

o WE+00 
o.ooE+w 

0 WE+W 
0 WE+W 

0 0 WE+W 
0 WE+00 

o WE+00 
o.WE+W oooE+w 

O.WE+W 
0 WE+W 

0 
OWE+00 

0 WE+W 0 WE+00 
0 WE+W oocE+w 

0 WE+W 
0 WE+W 

0 0 WE+W 
0 WE+W 

0 WE+W 0 WE+W 
0 WE+W o.ooE+w OWE+00 

0 
0 WE+W 

0 WE+W OWE+00 
0 WE+W oocE+w 

0 WE+W 
OWE+W 

0 0 WE+W 
O.WE+W 

o WE+W 
0 WE+W oooE+w 

0 WE+W 
0 WE+W 

0 
0 WE+W 

0 WE+W OOOE+W 
OWE+00 oooE+w 

0 WE+W 
o WE+W 

0 
0 WE+W 

0 WE+W 0 WE+W 
o WE+W oooE+w 

O.WE+W 
o WE+W 

0 0 WE+W 
OWE+W 

O.WE+OO 
0 WE+W 

0 WE+W 
oocE+w 0 WE+bJ 

0 
OWE+00 

O.WE+W OWE+W 
oWE+W 

0 WE+W 
oocE+w 0 WE+W 

0 
0 WE+W 

0 WE+W 0 WE+00 
0 WE+W oocE+w 

O.WE+W 
0 WE+W 

0 O.WE+W 
0 WE+W 

0 WE+W 
OWEtOO 

OWE+00 
oooE+w OOOEtW 

0 
0 WECW 

O.WE+W 0 WE+00 
0 WE+W 

0 WE+W 
OOCEIW 0 WE+W 

0 
0 WE+00 

0 WE+W 
o WE+W 

0 WE+W 
0 ooE+w 

O.WE+W 
0 WE+W 

0 0 WE+W 
0 WEtW 0 WE+W 

0 WE+W 0 WE+W 
oocE+w 0 WE+W 

0 
0 WE+W 

O.WE+W 
0 WE+W 

0 WE+W 
0 oa+w 

O.WE+W 
OWE+00 

0 WE+W o.WE+W 0 ooE+w O.WE+W 

OTAL HAZMAD INDEX 134E+W l.lOE-02 OWE+W 1.35E+OO 



,ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATEFI (PAGE FOUR) 
INIT 6 - OU3. UCAS CHWRY POINT 
‘XPOSURE SCEMIO: 24-YEAll ADULT RESIDENT (RMQ 
:ALCULATE INCREMENTALCANCW RISK 

:HEMICAL 

,4- DDT 
Ibleir 
rsenk 
on 
IanJan4s* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DTAL RISK 

LFETIME AM LFETIME AM LFETIYE AVG CSF CSF CSF CANCER RISK CANCER RISK CANCER RISK TOTAL 
INGESTION DOSE DERMAL DOSE INl%LATION DOSE INGESTION DERMAL INRALATION INQESTION DERMAL lNHALATK)N CANCER RISK 

4 ME-07 3 376-07 1 OOE-08 3 40E-01 4 25E-01 3 40E-01 t 37E-07 143E-07 3 WE-09 2 WE-07 
6 67E-07 2 07E-00 2 41E-08 ’ 1 WE+01 3 20E+W i WE+01 l.O7E-05 6 62E-08 3 858-07 1 ,lE-05 
7.51E-05 14BE-07 0 ooE+w ,50E+W 160E+w 1 51E+Ol 113E-04 2 33E-07 OWE+W I lJE-O4 
4 63E-02 B OBE-05 0 WE+W 0 WE+W 0 WE+W OWE+W 0 WEtW 0 WE+00 0 WE+W OWEtW 
0.49E-C4 184E-08 ow.E+w 0 ooE+w 0wEtw 0 oolc+w 0 wE+w oooE+w 0 ooE+w oooE+w 
0 WE+W 0 WE+W 0 WE+00 0 WE+W O.WE+W 0 WE+W 0 WE+W 
O.WE+W 0 WE+00 0 WE+W 0 WE+W O.WE+W 0 WE+W OWEtOO 
0 WE+W 0 WE+W 0 ooE+w 0 WE+W 0 wlI+w 0 WE+W OWEtW 
0 wE+w 0 WE+00 0 ooE+w OWE+W 0 WE+00 OWE+00 OWEtOO 
0 WE+00 O.WE+W 0 ooE+w OWE+00 0 WE+00 OWE+W 0 WE+W 
0 WE+W 0 WE+W 0 ooE+w OWEtOO OWE+W 0 WE+W oooE+w 
O.WE+W OWE+00 o.ooE+w ooQE+w oooE+w owE+w ooQE+w 
O.WE+W 0 WE+W O.WE+W O.WE+W 0 WE+00 0 WEtW owE+w 
0 wE+w 0 WE+W 0 WE+W O.WE+W 0 wE’+w 0 WE+W 0 WE+W 
0 WE+W 0 WE+00 OOOE+W 0 WE+W 0 WE+00 OWE+00 o.wE+w 
O.WE+W 0 WE+W 0 ooE+w OWE+00 0 WE+W o WE+W o.Lzf+w 
0 WE+W 0 WE+W 0 ooE+w O.WE+W 0 WE+W 0 WEtW oouE+w 
0 WE+W OWE+00 o.ooE+w 0 wE+W 0 WE+W OWE+00 0 OoEtw 
oooE+w oooE+w o.ooE+w 0 WE+W 0 WE+00 0 WE+00 oooE+w 
0 WE+W 0 WE+W oooE+w 0 WE+W OWE+W OWEtOO oooE+w 
OWE+W 0 WE+00 0 ooE+w 0 WE+W 0 WE+W OWE+W 0 WE+00 
O.WE+W 0 WE+W o.ooE+w 0 WE+W oooE+w OWEtOO owE+w 
0 WE+W 0 WE+W 0 OOE+W O.WE+W 0 wE+w 0 WE+W oooE+w 
0 WE+00 0 WE+00 O.WE+W 0 WE+W OWE+00 OWEtW OWEtW 
O.WE+W 0 WE+W O.WE+W OWE+00 oooE+w OWE+00 0 WE+W 
0 WE+W 0 WE+W O.OOE+W 0 WE+W 0 WE+W 0 WE+W 0 WE+W 
0 WE+W 0 WE+W 0 OOE+W 0 WEtW 0 WE+W 0 WE+W 0 WE+W 
0 WE+W 0 WE+W 0 WE+W o.ooE+w 0 WE+W 0 WE+W 0 ooE+w 
0 WE+W 0 ooE*w o.wlt+w 0 WE+W OWE+00 0 WE+W 0 WE+00 
O.WE+W 0 WE+W o.wE+w OWE+00 0 WE+W OWECW oooE+w 
0 WEtW 0 WE+W 0 ooE+w O.WE+W 0 WE+W o WE+W oooE+w 
0 WEtW 0 WE+W 0 OOE+W 0 WE+W OWE+W OWEtw oooE+w 
o.wE+w 0 WE+00 0 WE+W 0 WE+W OWEtW 0 WE+W 0 WE+W 
O.WE+W 0 ooE+w 0 oQE+w O.WE+W OWE+W oWE+W ocoE*w 
0 WEtW 0 WE+W 0 WE+W 0 WE+W 0 WE+00 OWEtw oooE+w 
0 WE+W 0 WE+00 O.WE+W 0 WE+W OWE+00 0 WE+W oooE+w 
0 WE+W 0 WE+W o.ooE+w 0 WE+W 0 WE+OO OWE+W oooE+w 
0 WE+W 0 WE+W 0 WE+W 0 WE+W 0 WE+W 0 wE+w 0 wE+W 
O.WE+W 0 WE+00 O.OOE+W 0 WE+W OWE+00 0 WEtW oooE+w 
O.WE+W O.WE+W O.WE+W O.WE+W O.WE+W 0 WE+00 0 WE+W 

124E-04 4 43E- 07 S.-E- 07 124E-04 



5.5.6 SITE 7 -, MAINTENANCE WORKER 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT 7 - OU3. MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
MPDSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED. 
ASSUMPTlONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: MAINTENANCE WORKER (RME) 

RELEVANT EQUATION: IM=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: C = CCNCENTRATlON IN SOIL (MG/KG) 
IR = SOIL lNGESTlON RATE @G/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSUREFREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG). 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MGIKG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 200 IR: 0 
EF: 12 EF: 1 
Fi: 1 Fi: 1 
ED: 25 ED: 1 
BW: 70 Bw: 1 
AT(CAR): 255M AT(CAR): 25550 
AT(NON): 9125 AT(NON): 365 

DETERMHE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 9.39E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 335E-06 

I I 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY PCINT 
EKPOSURE SCWARIO: MAINTENANCE WORKER (RYE) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LlFfZllME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) DOSE (MGIKGIDAY) (YGIKGIDAY) 

Benzo(a)anthacene 
Benzo(a)pyww 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chysene 
Dibenz(a,h)anthacene 
Indeno(l.2.3-cd)pyene 
Arockn - 1246 
Aroclor-1260 
Dieldrin 
1.2.3.4.6,7,6-HpCDD 
1.2.3.4.6.7.6-HpCDF 
1,2.3.6,7.6-HxCDF 
OCDD 

I HpCDD 
HDCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 
COPPer 
Iron 
Manganese 
Mercury 
Nickel 
Silvs 
Vanadium 
Zinc 

0.516 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00146 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15426 

76.4 
16.6 
557 

0.432 
59.9 
114 

12600 
66369 

1240 
2.55 
302 

O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 

4.65E-06 
3.67E-06 
5.40E-06 
4.04E-06 
4.15E-06 
2.25E-06 
2.74E-06 
l.76E-06 
1.97E-06 
j.;,E-09 
139E- IO 
3.66E-11 
1.78E-11 
l.l9E-09 
l.06E-10 
9.39E-11 
9.39E- 11 
l.45E-03 
7.36E-06 
1.77E-06 
&3E-05 
4.06E-06 
5.63E-06 
l.O7E-05 
l.l6E-03 
6.30E-03 
l.l6E-04 
2.40E-07 
2.64E-05 

1.73E-06 
1.3lE-06 
1.93E-06 
1.44E-06 - 
1.46E-06 
6.05E-09 
9.60E-09 
6.37E-09 
7.05E-09 
1.96E-09 
4.97E-11 
1.3lE-11 
6.37E-12 
4.26E-10 
6.7lE-11 
3.35E- 11 
3.35E- 11 
5.16E-04 
2.63E-06 
6.31 E-07 
1.67E-05 
1.45E-06 
2.01 E-06 
3.62E-06 
4.23E-04 
2.96E-03 
4.16E-05 
6.55E-06 
1.01 E-05 

O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
5.00E-05 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
1.0oEt00 
4.00E-04 
3.00E-04 
7.00E-02 
SOOE-03 
5.00E-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 

26.9 O.OOEtOO 2.7lE-06 9.70E-07 5.00E-03 
29.9 O.OOEtOO 2.6lE-06 l.OOE-06 7.00E-03 

3013 O.OOEtOO 2.63E-04 l.OlE-04 3.00E-01 
O.OOEtOO O.OOE too O.OOEtoO 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

CSF 
(KG-DAYIYG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70Etoo 
7.70EtOO 
1.60EtOl 
1.60E t03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50EtOO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

t ( 
‘. ! 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT7 - OU3. MCAS CHERRY POlNT 
MPOSURE SCENARIO: MAINTENANCE WORKER (RME) 
DETERMNE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Senzo(a)anthracene 
Elenzo(a)plyrene 
Elenzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chyeene 
Dibenz(e.h)anthacene 
Indeno(l.2.3-cd)pyene 

~ ArOCl or - 1248 
Aroclor - 1260 
Dieidrin 
1.2.3.4.6.7.6-HpCDD 
1.2.3.4.6.7.6-HpCDF 
1,2,3,6.7,8-HxCDF 
ocw 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

CoPP= 
Iron 
Manganese 
kfCU~ 

Nickel 

Vanadium 
Zinc 

0 
0 
0 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO - 

O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
l.llE-04 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
1.45E-03 
1.84E-02 
5.89E-03 
7.47E-04 
6.12E-06 
l.l3E-02 
2.14E-03 
2.96E-02 
2.77E-02 
4.85E-03 
7.98E-04 
1.42E-03 
5.43E-04 
4.01E-04 
9.43E-04 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO - - 

1.26E-08 
9.58E-08 
1.41E-08 
l.O5E-09 
l.O8E- 10 
5.86E-08 
7.15E-09 
4.91E-08 
5.42E-08 
3.17E-08 
7.94E-08 
2.09E-08 
l.O2E-07 
6.82E-06 
l.O7E-07 
5.37E-08 
5.37E-07 
O.OOE to0 
O.OOEtOO 
9.46E-07 
O.OOEtOO 
6.23E-08 
O.OOEtoO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

TOTAL O.OOEtOO l.O6E-01 2.30E-06 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOlL 

SlTE NAME: LNIT 7 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: os/wm 

HAZARD INDlCES AM INREMENTk CANCER Rl9<S ARE CALCUATED BY THIS SPREADSHEET. 
EXF’OSLIRES THRCUGH DERMAL CONTACT WITH SURFACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSJNPTIONS ARE OUTLINED BELOW. 

MPOSLJRE SCENARIO: MAJNTENANCE WORKER (RME) 

RELEVANT EQLIATICN: CEX= (CxSAxAFxAi3SxEFxED)/(SWxATxCF) 

WEE: C = CONCENTRATION IN SOIL @‘G/KG) 
S41 = YOLJTH 9(IN SLFIFACE AREA (SQ CNAY): 0 8 
SKI = ADUT SUN SURFACE AREA (SQ CM/DAY): 3160 
AF = AOHERENCE FACTOR (MWSQ (;M): 1 

ABS = ABSORPTION FRACTION: ORGA’JICS: 0.01 
(DECIMAL FRACTION) INORGANCS: O.OUl 

EFl = YOLITH MPOSJRE FREQUENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSLRE FREWENCY @AYS/YEAR): 
ED1 = YOUTH EXPOSURE DUAATICN (YEARS): 
ED2 = ADUT EXPOSLRE WRATION (YEARS): 
SW1 = BODY WEIGHT AWCESCENT KG): 
EW = BOOY WEIGHT AUT p<G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YCIJTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTCFI (lEt6 MQKG) 

1 
12 

1 
25 

1 
70 

365 
9125 

25550 

CETERMIbE CCNVERSON FACTORS: 
CEX = (C)*@A SQ CM)*(AF MfJSQ CM)*(ABS)*(EF DAYS/‘YEAR)*(ED YEARS)/(AT DAYS)/(SWKG)/(l KG’1 5 MG) 

DOSEycuth = (CFl)*(C)* (A%) CFl = O.OOE+OO CANCER RSK = (CF3)*(C)*(ABS) CF3= 5.30E-07 

WSEacblt = (CF2)*(C)*(ASS) cFP= 1.48E-06 



RI= ASSESSMNT SPREADSHEm - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: MAINTENANCE WORKER (RME) 
CALCUATE DOSES: 

ASSORPTlON 
CHEMlCAL C W-WG) FRACTION 

ANNUAL YWTH ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD DERMAL CSF 
DOSE (MGKG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (blG/?CQ/MY) (KG-DAY/MG) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)Ruaanthene 
Benzo&)fluaanthene 
Chrysene 
Dibenz(a,h)anthacene 
Indeno(l,2,3-co)pyrene 
kocia-1246 
Pvocla-1 z60 
Delcfin 

123,467B-W~D 
12,3,4,6,78--y3cDF 
1 ,2,3,6,7,8-HxCDF 

gik 

HpCW 
HxccF 
Mminum 
Mmony 
ksenlc 
%rium 
3fxyllium 
=Idmium 
Chromium 
Eclopper 
ron 
manganese 

*MY 
Uickel 
3ivBr 
Jaradum 
lint 

0.518 0.01 
0.391 0.01 
0.575 0.01 

0.43 0.01 
0.442 0.01 

0.24 0.01 
0.292 0.01 

0.19 0.01 
0.21 0.01 

0.059 0.01 
0.00148 0.01 
0.00039 0.01 
0.00019 0.01 
0.01274 0.01 

0.002 0.01 
0.001 0.01 
0.001 0.01 
15428 0.001 

78.4 0.001 
18.8 0.001 

558.8 0.001 
0.432 0.001 

59.9 0.001 
114 0.001 

12800 0.001 
89388 0.001 

1240 0.001 
2.55 0.001 
302 0.001 

28.9 0.001 
29.9 0.001 

3013 0.001 

O.OOE+OO 7.88E-09 2.74E-09 
O.OOE+OO 5.80E-09 2.07E-09 
O.OOE+OO 8.53E-09 3.05E-09 
O.OOE+OO 8.39E-09 2.29E-09 
0.00E+00 8.58E-09 2.34E-09 
O.OOE+OO 3.58E-09 1.27E-09 
O.OOE+OO 4.33E-09 1.55E-09 
O.OOEtOO 2.82E-09 1 .Ol E-09 
O.OOEtW 3.12E-09 i.llE-09 
O.OOEtOO 8.78E- 10 3.13E-10 
0.00E+00 2.20E- 11 7.04E- 12 
O.OOEtW 5.79E- 12 2.07E- 12 
O.OOEtOO 2.92E-12 l.OlE-12 
0.00E+00 1.89E- 10 8.75E- 11 
O.OOEtOO 2.97E- 11 l.O8E- 11 
O.OOEtOO 1.48E- 11 5.30E- 12 
0.00Et00 1.49E- 11 5.30E- 12 
0.00Et00 2.29E-05 8.18E-08 
O.OOEtOO l.l8E-07 4.18E-08 
O.OOE+OO 2.79E-08 9.98E-09 
0.00E+00 8.28E-07 2.95E-07 
O.OOE+OO 8.4lE-10 2.29E- IO 
0.00E+00 8.89E-08 3.18E-08 
0.00Et00 1.89E-07 8.04E-00 
O.OOEtOO 1.87E-05 8.88E-08 
O.OOEtOO 1.31 E-04 4.88E-05 
0.00Etoo 1.84E-08 8.57E-07 
O.OOEtOO 3.78E-09 1.35E-09 
O.OOE+OO 4.48E-07 l.BOE-07 
O.OOEtOO 4.29E-08 1.53E-08 
O.OOEtOO 4.44E-08 1.58E-08 
O.OOEtOO 4.47E-08 1.80E- 08 
O.OOEtOO O.OOEtOO ’ O.OOE+OO 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 

O.OOEtW 3.85E-01 
O.OOE+ 00 3.85EtOO 
O.OOEtW 3.85E-01 
O.OOEtW 3.85E-02 
o.ooEtw 3.85E-03 
O.OOEt 00 3.85EtOO 
O.OOEt 00 3.85E-01 
O.OOEt 00 1.50EtOl 
O.OOEtOO 1.50Et01 
2.50E-05 3.20EtOO 
O.OOEt 00 3.00Et03 
O.OOEt 00 3.20Et03 
O.OOE+ 00 3,00E+04 
O.OOEtOO 3.00Et02 
O.OOEtOO 3.00Et03 
O.OOEtOO 3.20Et03 
O.OOEt 00 3.00Et04 
2.00E-01 O.OOEtOO 
B.OOE-05 O.OOEtOO 
2.85E-04 1.80EtOO 
1.40E-02 O.OOEtOO 
5.00E-05 4.30E+02 
1.50E-05 O.OOEtOO 
5.00E-03 0.00Et00 
2.40E-02 O.OOEtOO 
8.00E-02 O.OOEtOO 
4.80E-03 O.OOEtOO 
6.00E-05 O.OOEtOO 
a.OOE-04 0.00Et00 
1 .OOE-03 O.OOE+OO 
1.40E-03 O.OOE+OO 
8.00E-02 O.OOEtOO 



RI~( ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH saL (PAGE THREE) 
UNIT 7 - Ol.B, MCAS CHERRY POINT 
EXPOSURE SCENARIO: MAlNTENANCE WORKER (RME) 
DETERMINE HAZARD INDICES AND CANCER RISK: 

CHEMlCAL 

Benzo(a)antracene 
Benzo(a)mene 
Benzo@)fluuanthene 
Benzo&)fluuanthene 
Chfysene 
Dbenz@,h)antttacene 
Indeno(l2,3-cd)pyrene 
kocla-1248 
koclor-1260 
Del&in 
12,3,4,6,7Pt+CDD 
l2,3,4,6,7,fW+~F 
12,3,6,7,8+xCDF 
XW 

-IwDD 
-we 
-lxccF 
9lumlnum 
htlmony 
tsenic 
*iurn 
3eryllium 
hdmium 
Xrcmlum 
hpper 
-on 
&nganese 

&WY 
rllckel 
jliver 
lanadum 
Iinc 

0 
0 
0 
0 

HAZARD INDEX 
YOUTH 

O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

HAZARD INDEX 
ADULT 

O.OOE+ 00 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.50E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
l.l4E-04 
1.45E-03 
9.79E-05 
5.90E-05 
1.28E-05 
5.93E-03 
3.38E-05 
7.79E-04 
2.19E-03 
4.00E-04 
8.31 E-05 
5.80E-04 
4.29E-05 
3.17E-05 
7.45E-05 
O.OOE+ 00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 

INCREMENTAL 
CANCER RlSK 

9.98E-10 
7.58E-09 
l.llE-09 
9.32E- 11 
8.55E- 12 
4.84E-09 
5.85E- 10 
1.51 E-08 
1.87E-09 
1 .OOE-09 
2.35E-08 
8.82E-09 
3.02E-08 
2.03E-08 
3.18E-09 
1.70E-08 
1.59E-07 
O.OOE+ 00 
O.OOE+OO 
1.59E-08 
O.OOE+OO 
9.95E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

-0TPL 0.00E+00 l.l9E-02 4.51 E-07 



J.5.7 SITE 7 - ADOLESCENT TRESPASSER 

- 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 08/05/98 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES lHROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RYE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEO)/(BWxATxCF) 

WHERE C = CONCENTRATION IN SOIL (MGIKG) 
IR = SOlL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt8 MGIKG) 

ENTER INPUT PARAMETERS: 
YOUTH : ADULT: 

IA: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 10 ED: 1 
BW: 45 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 3850 ATWON): 385 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 3.85E-08 (AVG ANNUAl DOSE) CF: O.OOE to0 (AVG ANNUAL DOSE) CF: 5.22E-09 

1 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADULT ANNUAL YOUM ANNUAL LIFETIME AVERAGE RFD CSF 
CH EYICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) 

Benzo(a)anthracene 
Benzo(a)p~ene 

. , 
Benzo(k)fluaanthene 
Chryeene 
Dibenz(qh)anthacene 
Indeno(l,2,3-cd)p)rene 
Aroclw-1248 
Aroclor-1260 
Diefdrin 
1.2.3,4.8,7,8-HpCDD 
1.2,3.4.8,7.8-HpCDF 
1.2.3,8,7,8-HxCDF 
OCDD 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

COPPer 
Iron 
Manganese 
Mercury 
Nickel 
Silva 
Vanadium 
Zinc 

0.518 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00148 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15428 

78.4 
18.8 
557 

0.432 
59.9 
114 

86366 
1240 
2.55 
302 

26.9 
29.9 

3013 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1.86E-08 
1.43E-08 
2.10E-06 
1.57E-08 
1.81 E-08 
8.77E-09 
l.O7E-08 
8.94E-09 
7.87E-09 
2.18E-09 
5.4lE-11 
1.42E-11 
8.94E-12 
4.84E-10 
7.31E-11 
3.85E-11 
3.85E-11 
5.84E-04 
2.88E-08 
8.87E-07 
2.03E-05 
1.58E-08 
2.19E-08 
4.18E-08 
4.80E-04 
3.23E-03 
4.53E-05 
9.32E-06 
l.lOE-05 
l.O8E-08 
l.OQE-08 
l.lOE-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

2.89E-09 
2.04E-09 
3.00E-09 
2.24E-09 
2.31E-09 
1.25E-09 
1.52E-09 
Q.Q2E-10 
l.lOE-09 
3.06E-10 
7.72E-12 
2.04E-12 
Q.Q2E-13 
8.83E-11 
l.O4E- 11 
5.22E-12 
5.22E-12 
8.05E-05 
4.09E-07 
Q.ElE-08 
2.91E-08 
2.25E-09 
3.13E-07 
5.95E-07 
8.58E-05 
4.81 E-04 
8.47E-08 
1.33E-08 
1.58E-08 
1.5lE-07 
1.58E-07 
1.57E-05 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
5.00E-05 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
l.OOEtOO 
4.00E-04 
3.00E-04 
7.00E-02 
5.00E-03 
5.00E-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3 OOE-04 
2.00E-02 
5.00E-03 
7.00E-03 
3.00E-01 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.80Et03 
1.80Et03 
1.60Et04 
1.80Et02 
1.80Et03 
1.80Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50EtOO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 
DETERMNEHAZAAD INDICES AND CANCER RISR 

CHEMICAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Ctvysene 
Dibenz(gh)anthacene 
lndeno(l,2,3-cd)pyene 
Pvoclor-i 248 
4roclw - 1260 
Dieldrin 
1.2.3,4.6.7.6-HpCDD 
~.2.3.4.6.7.6-HpCDF 
1,2.3,6.7,6-HxCDF 
3CDD 
ipCDD 
ipCDF 
ixCDF 
lluminum 
Mimony 
trsenic 
3arium 
3eryllium 
Cadmium 
Xromium 
:opper 
ron 
danganese 
Aercury 
1 ickel 
;ilver 
lenadium 
[inc 

0 
0 
0 

HAZARD INDEX 
ADULT 

O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
o.ooEtoo 
O.OOE to0 
O.OOEtOO 
o.ooEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 

HAZARD INDEX 
YOUTH 

O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
4.31 E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
5.64E-04 
7 16E-03 
2.29E-03 
2.91E-04 
3.16E-06 
4.36E-03 
&33E-04 
l.l5E-02 
l.O6E-02 
1.69E-03 
311E-04 
5.52E-04 
2.llE-04 
1.56E-04 
3.67E-04 
O.OOEtOO 
o.ooEtoo 
O.OOE to0 

INCREMENTAL 
CANCER RISK 

1.97E-09 
1.49E-06 
2.19E-09 
1.64E-10 
l.WE-11 
9.14E-09 
l.llE-09 
7.63E-09 
6.44E-09 
4.93E-09 
1.24E-06 
3.26E-09 
1.59E-06 
l.O6E-06 
1.67E-06 
&35E-09 
6.35E-06 
O.OOEtOO 
O.OOEtOO 
1.47E-07 
O.OOE to0 
9.69E-09 
O.OOEtOo 
O.OOE to0 
0:OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

0 o.ooEtoo O.OOEtOO O.OOEtOO 

-0TAL O.OOEtOO 4.13E-02 3.58E-07 



RISC ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SML 

SITE NAME: UVIT 7 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARUINA 
DATE: ~/w/ss 

HAZARD INCICES AM INREMENTPL CANCER RI%3 ARE CALCUATED BY THIS SPPEADSHEET. 
EXPOSURES THRCUGH OERMAL CONTACT WITH SURFACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSUMPTICY’JS ARE OLI-ILINED BEL(xnl. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RIME) 

RIIEVANT EQLIATICY’J: DEX= (CxS4xAFxABSxEFxED)/(BWxATxCF) 

NHEFE: C = CCNCENTRAllON IN SOiL (MGKG) 
S4I = YOLITH 9(IN SLFIFACE AREA (SQ CNAY): 
S/V = ADUT SKIN SURFACE AREA (SO CM/DAY): 
AF = ADHERENCE FACTOR (MC$BQ CM): 

ABS = ABSORPTION FRACTION: ORGANICS: 
(DECIMAL FRACTION) INORGANCS: 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADU-T EXPOSlRE FREQUENCY (DAYS/YEAR): 
ED1 = YOUH D(POSJRE DLFIATION (YEARS): 
ED2 = ADLLT EXPOSLRE DURATION (YEARS): 
BWl = BOOY WEIGHT YOUTH (KG): 
EM!? = BODY WEIGHT ACUT Q(G): 
AT1 = AVERAGING TlbE (DAYS), NONCARCINOGENS (YWTH): 
AT2 = AVERAGING TINE (DAYS), NCNCAfZlNOGENS (ADUT): 
AT3 = AVERAGING llME (DAYS), CARCINOGENS: 
Cl= = CONVERSION FACTOR (1 Et6 MQKG) 

4570 
0 
1 

0.01 
0.001 

12 
1 

IO 
1 

45 
1 

3650 
365 

25550 

CETERMINZ CCNVERSlON FACTORS: 
DEX = (C)*(SA SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS/YEAR)*@3 YEARS)/(AT DAYS)/(BWKG)/(l KG1 E6 MG) 

WEyouth = (CFl)*(C)*(ABS) CFI = 3.34E-06 CANCER FISK = (CF3)*(C)*(ABS) cF3= 4.77E-07 
WSEacblt = (CF2)*(C)*(ABs) CF2 = O.OOEtOO 



RIG< ASSESSMENT SPREADSHEET - aREt DERMAL CONTACT WITH saL (PAGE TWO) 
UNIT 7 - OLD, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADUESCEM TRESPASSER (AME) 
CALCUATEWSES: 

ABSORPTION 
CHEMCAL C MY-1 FRACTION 

ANNUM YOUTH ANNUN- ADUmT LIFETIME AVERAGE DERMAL RFD DERMAL CSF 
WEE (ffiKG/DAY) DOSE (MGKG/DAY) WSE (MGIKGIDAY) WWGIDAY) Q(G-OAY/MG) 

Benzo@)at-&-fac8ne 
Benzo@)pyrene 
Benzo@)Huoanthene 
EenzoQ<)fluoranthene 
Chrysene 
Dibenz(a,h)anttvacene 
Indeno(l,2,3-cd)pgrene 
Procla-1246 
Proclcf-1260 
Dielcfin 

12,3,4,6,7B-~~~ 
12,3,4,6,78-@J~F 
1,2,3,6,7,8+xCDF 

$Ei3 

HpCW 
l-lxca= 
Aluminum 
Antimony 
ksenic 
Barium 
Beryllium 
Cadmium 
Chromium 

CoWQ- 
Iron 
Mnganese 

M9J-WY 
Nickel 
sver 
Vanacfum 
Zinc 

0.516 0.01 
0.391 0.01 
0.575 0.01 

0.43 0.01 
0.442 0.01 

0.24 0.01 
0.292 0.01 

0.19 0.01 
0.21 0.01 

0.059 0.01 
0.00148 0.01 
0.00039 0.01 
0.00019 0.01 

0.0127 0.01 
0.002 0.01 
0.001 0.01 
0.001 0.01 
15426 0.001 

78.4 0.001 
18.8 0.001 
557 0.001 

0.432 0.001 
50.0 0.001 
114 0.001 

12600 0.001 
88388 0 001 

1240 0.001 
2.55 0.001 
302 0.001 

28.9 0.001 
20.0 0.001 

3013 0.001 

1.72E-08 o.OoEtOO 2.46E-00 
1.31 E-00 O.OOEt 00 1 .BBE-OS 
l.O2E-08 O.OOE+OO 2.74E-09 
1.44E-00 0.00Et00 2.05E-00 
1.48E-08 0.00Et00 2.llE-OS 
8.01 E-09 0.00Et00 l.l4E-00 
0.75E-09 O.OOE+OO 1.3OE-00 
6.34E-09 0.00Et00 9.06E- 10 
7.01 E-09 0.00Et00 1 .OOE-00 
l.O7E-00 0.00Et00 2.81 E- 10 
4.94E- 11 O.OOE+OO 7.06E- 12 
1.30E- 11 0.00Et00 1.86E-12 
6.34E- 12 0.00Et00 O.O6E- 13 
4.24E- IO O.OOE+OO 6.06E- 11 
6.68E- 11 0.00Et00 0.54E- 12 
3.34E- 11 O.OOEtOO 4.77E- 12 
3.34E- 11 O.OOE+OO 4.77E- 12 
5.15E-05 0.00Et00 7.36E-06 
2.82E-07 O.OOEtOO 3.74E-08 
6.28E-08 O.OOE+OO 8.07E-09 
1 BBE-06 0.00Et00 2.66E-07 
1.44E-OS 0.00Et00 2.06E- 10 
2.00F07 0.00Et00 2.86E-08 
3.81 E-07 O.OOEt 00 5.44E-08 
4.21 E-05 O.OOE+OO 6.0lE-06 
2.05E-04 0.00Et00 4.21 E-05 
4.14E-06 0.00E+00 5.91 E-07 
8.51 E-OS 0.00Et00 1.22E-09 
l.OlE-06 0.00Et00 1.44E-07 
9.65E-08 O.OOEtOO 1.38E-08 
O.O8E-08 0.00Et00 1.43E-08 
1 .Ol E-05 O.OOEtOO 1.44E-06 
0.00E+00 0.00Et00 0.00Et00 
0.00E+00 O.OOEt 00 O.OOEt 00 
0.00Et00 0.00Et00 O.OOE+OO 
0.00Et00 O.OOE+OO O.OOEt 00 

0.00Et00 3.65E-01 
0.00Et00 3.65EtOO 
0.00Et00 3.65E-01 
0.00Et00 3.65E-02 
0.00E+00 3.65E-03 
0.00Et00 3.65EtOO 
0.00Et00 3.65E-01 
0.00Et00 1.50E+Ol 
O.OOEt00 1.50E+Ol 
2.50E-05 3.20Et 00 
0.00Et00 3.00E+03 
O.OOEt 00 3.20E+03 
0.00Et00 3.00Et04 
0.00Et00 3.00Et02 
O.OOE+OO 3.00Et03 
0.00Et00 3.20E+03 
0.00Et00 3.00E+04 
2.00E-01 o.OOEtOO 
8.00E-05 O.OOE+OO 
2.85E-04 1.60Et00 
1.40E-02 o.00Et00 
5.00E-05 4.30Et02 
1.50E-05 0.00E+00 
5.00E-03 O.OOE+OO 
2.40E-02 0.00EtOO 
6.00E-02 O.ooEtOO 
4.60E-03 0.00Et00 
6.00E-05 0.00Et00 
8.00E-04 0.00Et00 
1 .OOE-03 0.00E+00 
1.40E-03 O.OOEt 00 
6.00E-02 o.OOEt 00 



RISK ASSESSMENT SPR’EADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
UNIT 7 - OLB, MCAS CHERRY POIM 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMINE HAZAFD INDICES AND CANCER RISK: 

Cl-lEMCAL 

Benzo(a)anttracene 
Benzo#a)ppene 
Benzo@)fluuanthene 
BenzoO<)fluuanthene 
Chrysene 
Dibem(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
kocla-1248 
kocla-1260 
DieId-In 
12.3,4,6,78-WmD 
12,3P,6,78-‘+cOF 
1 2,3,6,7,6-HxCDF 
OCDO 

HpCW 
HpCW 
l-lea= 
Aluminum 
Antimcny 
ksenlc 
Wium 
Bervilium 
aadmlum 
Chranium 

bWK 
Iron 
knganese 

MWY 
Nickel 
silver 
rlanadum 
Zinc 

0 
0 

HAZARD INDEX 
YOUTH 

O.OOE+OO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
o.o0Et00 
O.OOEt 00 
7.88E-05 
0.00Et 00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
o.oOEtOO 
0.00Et00 
O.OOE+OO 
2.58E-04 
3.27E-03 
2.20E-04 
1.33E-04 
2.88E-05 
1.33E-02 
7.61 E-05 
1.75E-03 
4.92E-03 
9.00E-04 
1.42E-04 
1.26E-03 
9.65E-05 
7.13E-05 
1.68E-04 
O.OOEtOO 
0.00Et00 

HAZARD INDEX 
ADULT 

0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEt 00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.0oEt00 
0.00E+00 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00Et00 
O.OOE+OO 
0.00Et00 

INCREMENTK 
CANCER RlsK 

8.98E-10 
6.61E-09 
1 .OOE-09 
7.49E- 11 
7.70E- 12 
4.16E-09 
5.08E-10 
1.36E-08 
1.50E-08 
a.01 E- IO 
2.12E-08 
5.95E-09 
2.72E-08 
1.82E-08 
2.86E-08 
1.53E-08 
1.43E-07 
0.00Et00 
O.OOEt 00 
1.43E-08 
0.00Et00 
8.86E-08 
0.ooEt00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Eto0 
O.OOEt 00 
0.00E+00 
O.OOE+OO 
0.00Et00 
0.00Et00 
O.OOEt 00 

0 0.00Et00 O.OOEt00 0.00Et00 

roTAL 2.67E-02 O.OOE+OO 4.05E-07 



5.5.8 SITE 7 - CONSTRUCTION WORKER 



RISK ASSESSMENT SPREADSHEET - INHMATION OF F”QlTlVE DUST 

SITE NAME: UMT 7 - OUJ, MCAS CHwRl POINT 
LOCATION: NORTH CAROLINA 
DATE: OWW% 

HAZAFO IN)ICES AND INCREMENTAL CANCER RISKS ARE C#CULATED BY THIS SPREMSHEET 
MWSLRE Tl+30Jw INULATIDNOF NaTIVEDUST (FROM SUB-ACE AN) SURFACE 5oL) IS CONS,,ERED 

l3X’OSURE SCENARKX CONElRlJCTlON WBRKER (RUE) 

Wtlb-~3. tTAL., 1994 

RELEVANT ECUATIONS. El0 = 0 W-F’P~+)-(l-v)/pE/50)‘7 IEX= O(xlRxETxEFx~)xAF)/~xATxCfl 

UT = U-h~Ro)l04 F= 
V- 
u+ = 
PF = 

RlO - kPl-R*Ei VA 

X-Ql=I 

0 = RlO/PR 

UT- 
A= 
m- 
Fi = 
lJ.1 = 
20 - 

20 
0 

223 
111 

0 519141 
22300 
02% 
5454 

or35 

(EVENTS/MONTH) 
(DEcIhw FRACTION) 
(M/SEC1 
#lIMENSONLESS) 

I&Y 
(DIM34Sk3NESS) 
(uQK3ClJ M/SEC) 

WHERE’ X = DOWNWIN) AIR CONCENTRATION (MG/CU M) AT = AMRAONG TIME. NONCARCINOGENS 
R - Ib#+&ATK)N MTE (aJ Mmr) (DAYS, 355x m) 
ET = EXPCSURE TIME (HFSBAV) AT = AMRAGlNQTIME.CARCINOQENS 
EF = EXPOSJRE FFEWENCY @AYSMAR) DAYS, 365 I LT) 
a, - EXFOSU;IE RR4MN (YEmS) AF - ~BSXl~0NFACTC#3(UNRESS) 
BW = E(1) Y WEIQTH (KO) 
LT 

CF = CONMRSION FACTOR (1EtSUOJMO) 
- MPECTQLFETlME(YEAR5) 

_.__ 
2 Rl (YCUTH) 0 ED. t 

IRZ pJL T) 48 LT * 70 
ET 8 .wl ** 0 125 
EF. Is!3 AF2 ** 0525 
BWl (YOUTH) 1 - MPECTED LFEllME 
BWP(ADUT) 70 ..ME11893RmlONFR*CTIONSACrrm~FOROEPOBTIDNIN 

THE QASTROINlEST1Nbl VERSJS THE RESPIR4TORY TRACT. 

INTERMEDIATE ClvoJLATloNS 
w+) - 85 63175 
El0 = 9 OiE-05 



RISKASSESSMENT SPREADSHEET - INHALATION OF FU5lTl”E DUST (PAGETWO) 
UNlT 7 - W3. MCAS CHWRV POINT 
EKPOGURE SCENARIO: CCNSTRLiCTlON WORFER (RK) 
CALCULATE DOSES 

C 6lQIKQ) KPHA (MA99 FRACTION) 

1903 193E-04 
,853 165E-06 
,465 147E-00 
1967 1 %E-06 
2087 Z.OIE-06 
,159 11M-06 
1352 I WI-06 

2BIOOO 2 24E-04 
3csw 3 06E-05 

427 4 27E-07 
107ooo 107E-04 

I%ommo 1 26E-02 
t BE+08 I,%-01 

7850 7 95E-06 
3020 3 02E-08 
016 I BOE-IO 
021 2 Ioi-10 

0 ocE+w 
0 ooE+oo 
oooE+oo 
0 ooE+w 
0 wE+w 
ooQE+w 
oooE+w 
oooE+w 
oooE+w 
ooaE+w 
oooE+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
oocE+w 
0 ooE+w 
ooeE+w 
0 oaE+w 
oooE+w 
0 ooE+w 
0 oQE+w 
0 ooE+w 

RIO (QR) X (uG/MnSl 

345E-66 
331E-06 
2 62E-06 
35OE-06 
3 69E-06 
2 07E-06 
2.42E-06 
4.OOE-04 
5.5OE-05 
7 63E-07 
19lE-04 
2 25E-02 
3.IBE-01 
142E-05 
54OE-06 
266E-10 
375E-10 
oooE+w 
0ooEtw 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
oocE+w 
0 ooE+w 
oooE+w 
0 ooE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
o.ooE+w 
oooE+w 
o.oce+w 

6 36E-05 
6 IOE-05 
4.62E-05 
6448-05 
6 6OE-05 
3 62E-05 
4 4K-05 
7 37E-03 
I OIE-03 
I.41E-05 
3 52E-03 
4 (Y-01 
5 WEtw 
262E-04 
9 B4E-05 
5 27E-09 
6 BIE-09 
oooE+w 
0 ooE+w 
oooE+w 
o.oE+w 
oooE+w 
oo-aE+w 
0 wE+w 
oocE+w 
owE+w 
oocE+w 
0ooEtw 
0ooEtw 
oooE+w 
oooE+w 
0 wE+w 
oooE+w 
0 oGE+w 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
0 ooE+w 
0 oE+w 

0 ooE+w 
oooE+w 
0 ocE+w 
0ooEtw 
ooaE+w 
oooE+w 
oooE+w 
oooE+w 
0 ooE+w 
0 ooE+w 
oocE+w 
0 ooE+w 
ooE+w 
0 ooE+w 
o.ooE+w 
oooE+w 
0 WE+00 
0ooEtw 
oooE+w 
oocE+w 
owE+w 
0 wE+w 
owE+w 
oocE+w 
0 OoEtw 
0 wE+w 
0 OoEtw 
o.ooE+w 
owE+w 
oooE+w 
o.wEtw 
owE+w 
oooE+w 
0ooEtw 
0 OaEtw 
oocE+w 
occE+w 
oooE+w 
owE+w 
oocE+w 

ANNUM DOSE 
(NQ/KG/DAY-) 

NMJLT 

172E-06 
165E-06 
13OE-06 
1 74E-06 
164E-06 
I OJE-06 
126E-06 
1 WE-06 
2 74E-07 
36OE-09 
9 55E-07 
II2E-04 
159E-03 
7 06E-00 
2.6BE-06 
142E-I2 
167E-12 
oooE+w 
oooE+w 
ocm+w 
oocs+w 
owE+w 
oooE+w 
oocE+w 
oocE+w 
0 WE+00 
oou3w 
o.KE+w 
ooa3w 
ooE+w 
oooE+w 
oooE+w 
oooE+w 
0 ooE+w 
oocE+w 
ooE+w 
oooE+w 
ooE+w 
o.ooE+w 
0 wE+w 

LIFETIME AVERAn 
DOSE (YOKQBAV) 

MULT 

246E-IO 
236E-10 
I WE-IO 
249E-IO 
263E-IO 
147E-IO 
172E-10 
Z.BK-06 
3 WE-09 
543E-II 
136E-06 
16oE-06 
2 27E-05 
1 OIE-09 
3 64E-IO 
204E-I4 
2 67E- 14 
owE+w 
ooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
owE+w 
0 ooE+w 
0 ooE+w 
oocE+w 
o.ooE+w 
0 ooE+w 
oooE+w 
owE+w 
0 ooE+w 
owE+w 
ocGE+w 
0ooEtw 
owE+w 
oooE+w 
oooE+w 
0 WE+W 
oooE+w 



F UaC ASSESSKNT SPREADSHEET - lNHILAT,ON OF FUGITIVE D”m (PAQE TmEE) 
L INIT 7 - CU3. MCAS CHERRV POINT 
E IXPOGURE SCENARJD: CONSTRUCTION WORKER (RME) 
c ZALaLATE HUAIZI INDICES AND CANCM AISG 

C 

e 

: 
E 
C 
c 
II 
A 
A 
e 
C 
C 
k 
L 
T 
I 
II 

ANNIU DOSE ANMJN OOSE LlFETlYE RFD (INW) RFD (INGES) 
:HEMlCM 

CSF (INW) CSF (INOES) H*zAFw IreI HAZAR) IrnEx OANcm Rlat 
YCUTH ADULT DOSE - W)ULT (MQIKGBAV) (MQ/KQCAYl (KQ-DAY(UG) (KQ-DAY/MCI) YUJTH ADULT ADULT 

lenzqsynlwacmc oooE+w 1 72E-0.3 246E-IO oQcE+w o.wE+w 3 loE-ot 7 JOE-01 ooM+w owE+w 122E-10 
IOtlZO(Fi)P)rWM 0 oM+w 165E-06 236E-10 ooa+w owE+w 3 1cE+w 7.3OEtw oooE+w oocE+w IllE-09 
Imqb)lluxtihms o.wx+w I JOE-06 18eE-IO 0 wE+w owE+w 3 IOE-01 7 WE-01 oooE+w 0 wE+w 02JE-1* 
IhZO(@iOf~tiW oooE+w 1.74E-08 2,46E-IO oooft+w oQce+w 3 ice-02 7.3OE-02 0 ooe+w oooE+w I WE-II 
xv~as o.wE+w 164E-08 263E-IO oMy+w owE+w 3 1QE+o3 1 WE-05 QWECW 0 wE+w I ox-07 
Mmt(qh)adhwxne oooE+w 103E-08 147E-IO owE+w 0 oQE+w 3 iQE+w 7 3OE+w 0 WE+00 ooQE+w 73OE-IO 
awl .43-cd)Pbmm 0QMcw 12cE-08 172E-10 owE+w o.oM+w J.lcE-01 7 WE-01 ooM+w owE+w 0 5IE-11 
mklnny OWE+W 199E-06 2 BY-W occE+w 4.Omz-04 oooE+w oooE+w o.wE+w 3 12E-03 owE+w 
vtmt owE+w 2 74E-07 3 92E-09 owE+w 3 OoiE-M 1 51E+OI 1 sOE+w oocE+w 5 71E-04 f IlE-00 
lsylim owE+w 3 WE-09 543E-I1 ooM+w 5 OS-03 8 4OE+w 43oEtw oQcf+w 4 75E-07 203E-IO 
:DIWM 0 QM+w 9 53E-07 1 LYE-08 0 wE+w 5 WE-04 63OEtW oooE+w oQaz+w I lsE-03 107E-06 
WI= o.wE+w 1 IZE-04 16M-06 OWECW 4 WE-02 0 ooE+w ooc&+w ooM+w 174-03 owE+w 
ml oQM+w 156E-03 2 27E-05 owE+w 3 WE-01 oooE+w oooE+w owE+w 3 31E-03 oolE+w 
Intry o.wE+w 7 OBE-00 I OlE-09 a WE-05 3 WE-04 ooQE+w owE+w owE+w I OJE-04 ooQE+w 
‘BOIlivn ooE+w 2 66E-06 364E-IO 0 ooE+w 7 ODE-05 0 oce+w 0 oM+w ooQE+w 240E-04 owE+w 
.2.3.47.8-HxUlF oooE+w 142E-12 2ME-14 owE+w oooE+w I ICE+04 I WE+04 oocE+w owE+w 2 32E-10 
rid HICDF o.wEtw 187E-12 2 WE-14 owl5tw 0 wE+w 11cE+w 16OEtO4 ooM+w 0 wE+w JME-IO 

0 ooM+w 0 ooE+w o.ooE+w oQcE+oo 0oux+w 0oclE+w 
0 ooQE+w oooE+w 0 QcE+w 0 OoEtw 0 ccE+w ooLE+w 
0 owE+w oooE+w oooE+w owE+oo ooM+w ooQE+w 
0 o.ooE+w oooE+w oooE+w owE+w oooE+w oooE+w 
0 oooE+w owE+w oooE+w 0clcEtw owE+w oocE+w 
0 oom+w 0 wEtoo o.wE+w 0ocEtw owE+w ooQE+w 
0 owE+w 0 QcE+w 0005tw ooQE+w oocE+w oc4E+w 
0 owE+w oooE+w 0oQ+MT 0oEtw 0wEtw oooE+w 
0 owE+w 0 WE+00 OWE+W ooaE+w 0 OoEtw owE+w 
0 oocE+w ooM+w o.c&+w oQcE+w 0 WE+00 oQE+w 
0 oooE+w 0 wE+oo oQM+w oocE+w oooE+w ooM+w 
0 oooE+w 0 ocE+w o.wE+w ooE+w 0 wE+w oocE+w 
0 owE+w 0 oE+w 000E+w 0 oE+w OoE+W 0 ooE+w 
0 owE+w 0 ocE+oo 0 ooE+w owE+w oocE+w owE+w 
0 0 wE+w oooE+w oooE+w owE+w owE+w 0 oM+w 
0 0 ooE+w o.oQE+w o.wE+w oooE+w oooE+w oooE+w 
0 o.ooE+w owE+w oooE+w oofE+w ooQE+w oooE+w 
0 0 ooE+w 0 QM+oo oooE+w 0 wE+w owE+w owE+w 
0 0 wE+w 0 QLE+oo occE+w owE+w oooE+w 0 ocE+w 
0 oooE+w ooaE+w oooE+w 0 oQE+w oQM+w oooE+w 
0 0 WE+W owE+w owE+w owE+w oocE+w oocE+w 
0 0 wE+w oooE+w owE+w QwE+w owE+w owE+w 

occE+w o.ocE+w o.QcE+w oce+w 0 ooE+w oQcE+w 

T OTN 0ocEtw I.O3E-Q2 127E-07 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER (RYE) 

RELEVANT EQUATION: IEX = (C x IR x Fix EF x EQ/(BW x ATx CF) 

WHERE: C = CONCENTRATION IN SOIL (MG/KG) 
IR = SOlL lNGESTlON RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUWCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
4DULT: YOUM: 

IR: 460 IA: 0 
EF: 160 EF: 1 
Fi: Fi: 1 
ED: 1 ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25556 
ATFJON): 365 AT(NON): 365 

IETERMNE CONVERSION FACTORS: 
4DULT: YOUTH: 
CF: 

ADULT/YOUTH (CANCER RISK): 
3.36E-06 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSg CF: 4.63E-06 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
UNIT7 - OU3. MCAS CHERRY POlNT 
ffXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
CALCULATE DOSES: 

CHEMICAL C(MGIKG) 
YOUlH ANNUM ADULT ANNUM LIFETIME AVERAGE RFD CSF 

DOSE (YGIKGIDAY) DOSE (YGIKGIDAY) DOSE (MO/KG/DAY) (YGIKGIDAY) (KG-DAYlUG) 

Benzo(a)anthacene 1.93 
Benzo(a)p~ene 1.65 
Benzo(b)Ruaanthene 1.46 
Benzo(k)fluoranthene 1.96 
Chysene 2.07 
Dibenz(ah)anthacene 1 16 
Indeno(l.2.3-cd)pyene 1.35 
Antimony 224 
Arsenic 30.7 
Beryllium 0.427 
Cadmium 107 

COPPer 12600 
Iron 176556 
MWX~ 7.95 
Thallium 3.02 
1,2,3,6,7,&HxCDF 0.00016 
Total HxCDF 0.00021 

O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
o.oOE to0 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

6.53E-06 
6.26E-06 
4.94E-06 
6.63E-06 
7.00E-06 
3.92E-06 
4.57E-06 
7.57E-04 
l.O4E-04 
1.44E-06 
3.62E-04 
4.26E-02 
6.04E-01 
2.69E-05 
l.O2E-05 
5.41E-10 
7.lOE-10 

9.32E-06 
6.94E-06 
7.05E-06 
9.47E-96 
l.OOE-07 
5.60E-06 
652E-06 
l.OBE-05 
1.46E-06 
206E-06 
5.17E-06 
6.09E-04 
663E-03 
3.64E-07 
1.46E-07 
7.73E-12 
l.OlE-11 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
o.OOEtoo 
O.OOEtOO 
o.OoE too 
4.00E-04 
3.00E-04 
5.00E-03 
5.00E-04 
4.00E-02 
3.00E-01 
3.00E-04 
7.00E-05 
O.OOE tO0 
O.OOE tO0 

7 30E-01 
7.30E to0 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E tO0 
7.30E-01 
O.OOE to0 
1.50EtOO 
4.30E to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE too 
1.60Et04 
1.60Et04 

o.oOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE too O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE t 00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOE to0 O.OOE too O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
o.ooE too O.OOEi 00 O.OOEtOO 
O.oOEtOO O.OOE to0 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtoO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 
DETERMNE HAZARD INDICES AND CANCER RISK 

CH EYICAL 
HAZARD INDEX HAZARD INDEX INCREMENTAL 

YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(a)pyene 
Benro(b)flucranthene 
Benzo(k)lluoranthene 
Chysene 
Dibenz(a.h)anthacene 
ndeno(l.23-cd)pyene 
4Mmony 
4nenic 
Beryllium 
Cadmium 
soppa 
ron 
Mercury 
rhallium 
1,2.3.6.7,6-HxCDF 
rota1 HxCDF 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.OTAL 

O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
1.69EtOO 
3.46E-01 
269E-04 
7.24E-01 
1.07EtOO 
2.01E to0 
6.96E-02 
1.46E-01 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

0.00Et00 O.OOE to0 O.OOEtOO 

0.00Etoo 6.26Et06 3.64E-06 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

6.61 E-06 
6.52E-07 
5.15E-06 
6.9lE-09 
7.30E-10 
4.09E-07 
4.76E-06 
O.OOE to0 
2.2X-06 
6.67E-06 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
1.24E-07 
1.62E-07 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 



RISK ASSESSMENT SPREADSHEET - DlRECT DEFMAL CONTACT WITH SOlL 

SITE NAME: LNIT 7 - OLB, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~lwps 

HAZARD INCtCES AM INREMENTPL CANCER Rl9(S ARE CA4CUATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WlTH SU~ACE,/SU3SURFACE SOIL ARE EVALUATED 
ASSUM=TIONS ARE OUILINED BlIfYvV. 

EXPOSURE SCENARIO: CONSTRUCTION WORKER (RME) 

RELEVANT EQUATION: DEX= (CxSAxAFxA3SxEFxED)/(BWxATxCF) 

WE: C = CONCENTRATION IN SolL (MGKG) 
SAl = YOUH S’JN SLRFACE AREA (SQ ChNDAY): 0 
532 = ADUTSKIN SUFTACE AREA (SQ CM/DAY): 4300 
AF = ADHERENCE FACTOR (TVlc;lSQ C&d): 1 

ABS = ABSOFPTION FRACTION: CHGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUTH MPOSURE FREQLENCY (DAYS/YEAR): 1 
EF2 = ADUT EXPOSURE FREWENCY (DAYS/YEAR): 160 
ED1 = YOUTH EXPOSURE DUAATION (YEARS): 1 
ED2 = ADUT EXPOSURE DURATION (YEARS): 1 
BWl = BODY WEIGHT ADOLESCENT (KG): 1 
EM! = BODY WEIGHT ADUT KG): 70 
AT1 = AVERAGING TIME (DAYS), NONCARCINM;ENS (YOUTH): 365 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADUT): 365 
AT3 = AVERAGING TlME (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOR (1 Et6 MGKG) 

OETERMINE CoNVERsloN FACTORS: 
CEX = (C)*(SASQCM)*(AF MG’SQCM)*(ABS)*(EF DAYS/YEAR)*(EDYEARS)/(AT DAYS)/(BWKG)/(I KalE6 MG) 

DOSEyouth = (CFl)*(C)*(ABS) CFl = O.OOE+OO CANCER RSK = (CF3)*(C)*(ABS) cF3= 4.3x-07 
WSEacblt = (CF2)*(C)*(ABS) w2= 3.03E-05 



31s ASSESSMENT SPREA~HEET - O~RECT DERMAL CONTACT H~TH saL (PAGE TWO) 
MIT 7 - OLB, MCAS CHERRY POINT 
XPOSJRE SCENARIO: CONSTRUCT1 OI’J WORKER (ME) 
XCUATE DOSES: 

AEISOFIPTION AFUWJAL YWTH ANNURL ADLLT LIFETIME AVERAGE DERMAL RFD 
I-IEMCAL C WV=) FRACTION DOSE (MGIKWAY) DOSE (MC-.YWDAY) WEE WWWAYI MWGIDAY) 

3enzo@)anUracene 1.93 0.01 O.OOE+OO 5.65E-07 6.35E-09 O.OOEtOO 
3enzoQ)Wrene 1.65 0.01 O.OOEt 00 5.60E-07 6.01 E-09 O.OOEtOO 
3enzo(b)flutranthene 1.46 0.01 O.OOEtOO 4.42E-07 6.32E-09 O.OOEtOO 
~enzoQc)fluaanthene 1.96 0.01 O.OOEt 00 5.94E-07 6.46E-09 O.OOEtOO 
Xltysene 2.07 0.01 O.OOEt 00 6.27E-07 6.96E-09 O.OOEt 00 
)Ibenz(a,h)antlxxene 1 .I6 0 01 O.OOE+OO 3.51 E-07 5.02E-09 O.OOE t 00 
ndeno(l2,3-cd)pyrene 1.35 0.01 O.OOEtOO 4.09E-07 5.64E-09 O.OOEt 00 
Wmony 224 0.001 O.OOEt 00 6.79E-06 9.69E-08 e.OOE-05 
tsenic 30.7 0.001 O.OOEtOO 9.30E-07 1.33E-06 2.65E-04 
3eryllium 0.427 0.001 O.OOEtOO 1.29E-06 1.65E- 10 S.OOE-05 
admlum 107 0.001 O.OOEtOO 3.24E-06 4.63E-06 1.50E-05 
IcgJer 12600 0.001 O.OOEtOO 3.62E-04 5.45E-06 2.40E-02 
on 176556 0.001 O.OOEtOO 5.41 E-03 7.73E-05 6.00E-02 

&WY 7.95 0.001 O.OOEtOO 2.41E-07 3.44E-09 6.00E-05 
haIlium 3.02 0.001 O.OOEt 00 9.15E-06 1.31 E-09 1.40E-05 
2,3,6,7,8-HxUIF 0.00016 0.01 0 OOEtOO 4.65E- 11 6.92E-13 O.OOEtOO 

-0a1 HXCDF 0.00021 0.01 O.OOEtOO 6.36E- 11 9.09E- 13 O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOE+00 O.OOE+OO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEt 00 O.OOEtoo O.oOEtOO 
O.OOEt 00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
0.00Et00 O.OOEtOO O.OOE+OO 
0.00Et00 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOo O.OOEt 00 O.OOEt 00 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00&00 
O.OOEtOO O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0 OOEtOO 
o.oOEtOO O.OOE+OO O.OOEt 00 

DERMAL CSF 
KG-DAYIMG) 

3.65E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65EtOO 
3.65E-01 
O.OOEtOO 
1 .SOEtOO 
4.30Et02 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
3.00Et04 
3.00Et04 

- 

c 



RI% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH SolL (PAGE THREE) 
dNlT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTI ON WORKER (ME) 
XTERMIbE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX 
ZJ-IEMCAL YOUTH ADULT 

3enzo@)anltracene 0.00Et00 O.ooE+oo 
3enzo(a)pyrene 0.00Et00 0.00Et00 
3enzo@)fluoanthene 0.00E+00 0.00E+00 
3enzoQt)fluaanthene O.OOEtOO O.ooE+OO 
XIrysene O.OOEtOO O.OoEtOo 
~beru(e,h)enttrecene 0.00Et00 0.00E+00 
ndeno(l2.3-cdkyrene 0.00Et00 0.00E+00 
Wmmy O.OOE+OO &48E-02 
ksenic O.OOEtOO 3.26E-03 
3efyilium 0.00Et00 2.59E-04 
Cadmium O.OOE+OO 2.16E-01 
=opper O.OOE+OO 1.59E-02 
ron . 0.00Et00 9,02E-02 

mmY 0.00Et00 4.01 E-03 
rhalllum O.OOE+OO 6.53E-03 
I Z$6,7,8--HxcDF O.OOE+OO o.ooEtoo 
rot31 i-kmf O.OOE+OO O.OOEtOO 

0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO 0.00E+00 
0 O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 0.00Et00 0.00E+00 
0 0.00E+00 0.00Et00 
0 O.OOE+OO O.OOE+OO 
0 0.00Et00 0.00E+00 
0 O.OOE+OO 0.00E+00 
0 0.00Et 00 0.00E+00 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00Et00 
0 O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO 
0 0.00E+00 0.00Et 00 
0 O.OOEtOO 0.00E+00 
0 O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOEiOO 

INCREMENTAL 
CANCER RlSK 

3.05E-09 
2.92E-08 
2.31 E-09 
3.10E-10 
3.27E- 11 
1.83E-08 
2.13E-09 
O.OOE+OO 
2.13E-08 
7.95-E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
2.OeE-08 
2.73E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtoO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

0 O.OOEtOO O.OOEtOO O.OOEtOO -__ 

-0TAL O.OOE+ 00 4.21 E-01 2.04E-07 



RISK ASSESSMENT SPREADSHEET - DEAMM CONTACT WITH GROUNDWATER 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ONE D(POSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCRdARIO: CONSTRUCTION WORKER (RUE) 

REFERENCE: EPA, DECEMBER 1999 

DERMAL CONTACT: DM = (C x SA x PC x ET x EF x ED)/(BWx AT x CF) 

4SSUMPTIONS: C = GROUNDWATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUWCY (MYSIYEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

NPUT PARAMETERS: 

SA: 4300 AMRAGE ANNUAL DOSE 
ET: 4 CONVERSION FACTOR 1.21E-01 
EF: 180 
ED: 1 LIFETIME ANNUAL DOSE 
BW: 70 CONVERSlON FACTOR 1.73E-03 
AT(NONCAR): 365 
AT(CAR): 25550 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER (PAGE TWO) 
UNIT 7 - O&i. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER (RYE) 
CALCULATEHAZARD INDICES: 

DERMAL 
PERYEABllmY 

CONSTANT 

AVERAGE 
ANNUAL DOSE 
(MGIKGIDAY) 

CONCENTRATlON 
CHEMICAL (M G/L) 

Benzene 
ci-1.2-Dichloroethene 
Fans-1,2-Dichloroethene 
Vinyl Chloride 
Z-Methylnaphlhalene 
Bis(2-ethyhexyl)phthalate 
Pentachlorophenol 
&,4’-DDT 
EndoSulfen I 
Mimony 
kienic 
Cadmium 
3aium 
zapper 
ron 
Manganese 
Muminum 

0.031 l 

0.001 - 
0.002 . 
0.008 . 

0.00987 - 
0.0249 - 

0.001 - 
52E-06 . 
0.00001 
0.00745 ’ 

0.0196* 
0.0048 - 

0.861 - 
0.0825 - 

0.094 - 
0.28 - 
4.44 l 

2.10E-02 
l.OOE-02 
l.OOE-02 
7.3OF-03 
8 901 -02 
3.30E-02 
8.50E-01 
4.30E-01 
3.90E-07 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 

7.09E-05 
1.21E-08 
2.42E-08 
5.31E-08 
6.09E-05 
9.98E-05 
7.66E-05 
2.71 E-07 
4.73E- 13 
9.03E-07 
2.40E-08 
5.57E-07 
6.0lE-05 
7.57E-08 
l.OBE-03 
3.15E-05 
5.30E-04 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 

DERMM 
REFERWCE DOSE 
(MO/KG/DAY) 

3.00E-04 
8.00E-03 
1.80E-02 
O.OOE to0 
O.OOEtOO 
l.lOE-02 
1.50E-02 
4.00E-04 
3.00E-03 
B.OOE-05 
2.65E-04 
l.SOE-05 
7.00E-02 
2.40E-02 
6.00E-02 
4.80E-03 
2.00E-01 

HAZARD 
INDEX 

283E-01 
1.51E-04 
1.51E-04 
O.OOE to0 
O.OOEtOO 
9.05E-03 
5.25E-03 
6.77E-04 
1.58E-10 
1.13E-02 
6.42E-03 
3.72E-02 
l.l4E-03 
3.16E-04 
1.80E-02 
8.65E-03 
2.69E-03 
O.OOE to0 
O.OoE to0 
O.OOEtOO 
O.OOE to0 

rOTAL HAZARD INDEX 3.84E-01 

c 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCtEIARIO: CONSTRUCTION WORKER (RUE) 
CALCULATEINCREMENTAL CANCER RISKS: 

LlFETlYE AVERAGE 
CONCENTRATION DERMAL DOSE 

CH EYICAL (WY..) (MGIKGIDAY) 

Benzene 
1 ci- 1.2-Dichloroethene 
bans-1.2-Dichloroethene 
Vinyl Chloride 
P-Methylnaphthalene 
Bis(2-ethyhexyl)phthalate 
Pentachlorophenol 
+I’ - DDT 
EndoSulfsn I 
Antimony 
Arsenic 
Cadmium 
Barium 

COPPer 
Iron 
Manganese 
Aluminum 

0 
0 
0 
0 

0.031 1.13E-06 
0.001 l.73E-00 
0.002 3.46E-08 
0.006 7.50E-08 

0.00967 l.l6E-06 
0.0249 1.42E-06 

0.001 l.l3E-06 
5.2E--06 3.87E-09 
0.00001 6.75E-15 
0.00745 1.29E-08 

0.0198 3.43E-08 
0.0046 7.96E-09 

0.661 l.l4E-06 
0.0625 l.OBE-07 

0.894 1.54E-05 
0.26 4.50E-07 
4.44 ?.69E-06 

0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE too 

CSF - DERMAL 
(KG-DAYIMG) 

2.90E-02 
O.OOEtOO 
O.OOEtOO 
2.3aEtoo 
O.OOE too 
2.55E-02 
6.00E-02 
4.25E-01 
O.OOEtOO 
O.OOE too 
3.00E-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

INCREMENTAL 
CANCER RISK 

3.27E-08 
O.OOEtoo 
O.OOEtOO 
1.80E-07 
O.OOEtOO 
3.63E-08 
6.75E-08 
1.65E-09 
O.OOE to0 
0.00E+00 
1.03E-ll 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

TOTAL RISK 3.19E-07 



5.59 SITE 7 - FULL-TIME EMPLOYEE 



RISK ASSESSMENT SPREADSHEET - INClDfiNTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCWARIO: FULL TIME EMPLOYEE (RME) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEO)/(EWxATxCF) 
I 

WHERE C = CONCENTRATION IN SOIL (MG/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: 50 IR: 0 
EF: 250 EF: 1 
Fi: 1 Fi: 1 
ED: 25 ED: 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(N ON): 9125 AT(NON): 365 

DETERMN E CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 4.69E-07 (AVG ANNUAL DOSQ CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 1.75E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: FULL TlME EMPLOYEE (RME) 
CALCULATE DOSES: 

YOUTH ANNUM ADlRT ANNUM LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (YGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) (MG/KG/DAY) 

Benzo(a)anttracene 0 516 O.ooEtOO 2.52E-07 9.02E-06 O.OOE+OO 
Benzo(a)pyrene 0.391 O.ooEtOO 1.91E-07 6.63E-06 O.OOE+OO 
Benzo(b)fkmranthene 0.575 O.OOEtOO 2.81 E-07 l.OOE-07 O.OOE to0 
Benzo(k)fluoranthena 0.43 O.OOEtOO 2.10E-07 7.51 E-00 O.OOEtOO 
Chysene 0.442 O.OOEtOO 2.16E-07 7.72E-06 O.OOE+OO 
Dibem(a.h)anthacene 0.24 O.OOEtOO l.l7E-07 4.19E-06 O.OOE+OO 
Indeno(l,2,3-cd)pyene 0.292 O.OOEtOO 1.43E-07 5.10E-06 O.OOE tO0 
4roclor - 1246 0.19 O.OOEtOO 9.30E-06 3.32E-06 O.OOE tO0 
Aroclor-1260 0.21 o.ooE to0 l.O3E-07 3.67E-06 O.OOE to0 
Dieldrin 0.059 o.ooEtOO 2.69E-06 l.O3E-06 5.00E-05 
1,2.3.4,6,7,6-HpCDD 0.00146 O.OOEtOO 7.24E-10 2.59E-IO O.OOE too 
1.2.3.4,6.7.6-HpCDF 0.00039 O.OOE+OO 1.91E-IO 6.61E-11 O.OOE+OO 
1.2.3,6,7,6-HxCDF 0.00019 o.ooE to0 9.30E-11 3.32E-11 O.OOEtOO 
DCDD 0.0127 O.OOE+OO 6.2lE-09 2.22E-09 O.OOEtOO 
ipCDD 0.002 O.OOE+OO 9.76E-IO 3.49E-10 O.OOE+OO 
ipCDF 0.001 O.OOE+OO 4.69E-IO 1.75E-IO O.OOEtOO 
+xCDF 0.001 O.OOE+OO 4.69E-IO 1.7x-IO O.OOE t 00 
Muminum 15426 O.OOE+OO 7.55E-03 2.70E-03 l.OOEtOO 
Wimony 76.4 O.OoE+Oo 3.64E-05 1.37E-05 4.00E-04 
trsenic 16.6 O.OOE+OO 9.20E-06 3.26E-06 3.00E-04 
3erium 557 0.00Et00 2.73E-04 9.73E-05 7.00E-02 
3eryllium 0.432 O.OOE+OO 2.llE-07 7.556-00 5.00E-03 
:admium 59.9 O.OOEtOO 2.93E-05 l.O5E-05 5.00E-04 
:homium 114 O.OOEtOO 5.56E-05 1.99E-05 5.00E-03 
:opper 12600 O.OOEtOO 6.16E-03 2.20E-03 4.00E-02 
ran 66366 O.OOEtOO 4.32E-02 1.54E-02 3.00E-01 

O.OOEtOO 6.07E-04 2.17E-04 2.40E-02 
O.OOEtOO 1.25E-06 4.46E-07 3.00E-04 

danganese 1240 
klercury 2.55 
lickel 302 O.OOEtOO 
jilva 26.9 O.OOE+OO 
lanadium 29.9 O.OOE+OO 
!inc 3013 O.OOE tO0 

O.OOEtOO 
O.OOEtOO 
O.OOE ~00 
O.OOEtOO 

1.46E-04 
1.4lE-05 
1.46E-05 
1.47E-03 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

5.26E-05 2.00E-02 
5.05E-06 5.00E-03 
5.22E-06 7.00E-03 
5.26E-04 3.00E-01 
O.OOEtOo 
O.OOE+Oo 
O.OOE +oo 
O.OOEtOO 

CSF 
(KG- DAY/UC) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60E tO1 
1.60Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50EtOO 
O.OOE to0 
4.30EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOE to0 
O.OOE+OO 
O.OOE t 00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 

( ( ( 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: FULL TIME EMPLOYEE (RUE) 
DETERMNE HAZARD INDfCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anfhracene 
Banzo(a)pvene 
Benzo(b)fluoranfhene 
Benzo(k)fluoranfhene 
Chysene 
Dibenz(ah)anthacene 
Indeno(l.2.3-cd)pyene 
ArOClOr-I 248 
Aroclor-1260 
Diefdrin 
1,2,3,4.6,7,0-HpCDD 
1,2,3.4,6.7,6-HPCDF 
1.2.3.6.7.6-HxdDF 
ocw 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Brwium 
Beryllium 
Cadmium 
Chomium 
CoPPa 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

0 
0 

O.OOE+OO 
O.OOEtOO 
O.OOE too 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOo 
O.OOE to0 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 

O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
5.77E-04 
O.OOEtOO 

6.56E-06 
4.99E-07 
7.33E-06 
5.46E-09 
5.64E-10 
g.O6E-07 

O.OOEtOO 
O.OOE+OO 

3.72E-06 
2.56E-07 
2.63E-07 
1.65E-07 
4.14E-07 
r.O9E-07 
531E-07 

O.OOEtOO 3.55E-07 
O.OOEtOO 5.59E-07 
O.OOE tO0 2.60E-07 

O.OOE tO0 O.OOEtOO 2.60E-06 
O.OOEtOO 7.55E-03 O.OOE+OO 
O.OOEtOO 9.59E-02 O.OOE+OO 
O.OOE tO0 3.07E-02 4.93E-06 
O.OOEtOO 3.69E-03 O.OOE+OO 
O.OOEtOo 4.23E-05 3.25E-07 
O.OOE+OO 5.66E-02 O.OOE+OO 
O.OOE tO0 l.l2E-02 O.OOE+OO 
O.OOE tO0 1.54E-01 O.OOE to0 
O.OOE+OO 1.44E-01 o:OOE+OO 
O.OOE tO0 2.53E-02 O.OOEtOO 
O.OOE+OO 4.16E-03 O.OOEtOO 
O.OOEtOO 7.39E-03 O.OOEtOO 
O.OOEtOO 263E-03 O.OOEtOO 
O.OOEtOO 2.09E-03 O.OOEtOO 
O.OOE to0 4.91E-03 O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE tO0 O.OOEtOO 0 OOE+OO 

0 O.OOE+OO O.OOE to0 u:OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+OO 5.53E-01 l.ZOE-05 
I 



RISK ASSESSMENT SPREADSHEET - DIRECT DEFMAL CONTACT WITH SOIL 

SITE NAME: UUIT 7 - OLa, MCAS CHERRY POINT 
LOCATION: . NORTH CARUlNA 
DATE: cm7lss 

HAZARD INDlCES AM INREMENTA- CANCER RISKS ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THRW(W DERMAL CONTACT WlTH SURFACE/SUBSURFACE SOIL AFiE EVALUATED. 
ASSlJM=‘TlONS ARE OUTLINED q ELW. 

EXPOSURE SCENARIO: FLLL TIME EMPLOYEE (RME) 

RELEVANT EQWTION: DEX= (CxS4xAFxABSxEFxED)/(BWxATxCF) 

M-ERE: C = CONCENTRATION IN SolL (MG/KG) 
SAl = YOLITH 9(IN SLRFACE AREA (SQ CNDAY): 
542 = ADUT SKIN SURFACE AREA (SQ CM/DAY): 
AF = ACHERENCE FACTOR (M~SQ CM): 

ABS = ABSOR’=TlON FRACTION: ORGANICS: 
(DECIMAL FRACTION) INCRGANCS: 

EFl = YOUTH MPOSiJRE FREQLENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FREWENCY (DAYS/YEAR): 
ED1 = YOLITH EXF’OSURE DLRATICN (YEARS): 
ED2 = ADUT EXPOSLRE DJRATION (YEARS): 
BWl = BCQY WEIGHT AWLESCENT (KG): 
Bw;, = BODY WEIGHT AWLT &G): 
AT1 = AVERAGING TlMZ (DAYS), NONCAFlClNMjENS (YWTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MC+KG) 

0 
3160 

1 

0.01 
0.001 

1 
250 

1 
25 

1 
70 

365 
9125 

25550 

CETERMlhE CONVEFlSlON FACTORS: 
CEX = (C)*@A SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS+“YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’lffi Ii&) 

WsEy0uU-1 = (CFI)*(C)* (ABS) CFl = O.OOE+OO CANCER F4SK = (CF3)*(C)*(ABS) CF3= l.iOE-05 
DOSEadrlt = (CF2)*(C)*(ABS) cF2= 3.09E-05 



'Rl9(ASSESSMENTSPREADSHEET -DlRECTDERMRLCDNTACTWlTHSOlL(PAGElWO) 
UNIT7 - OU3,MCASCHERRYPOlNT 
MPOSURESCENARIO: FLJ-LTIMEEMPLOYEE (RME) 
CALCUATEWSES: 

ABSORPTION ANWPLYOUTH ANNUALADLLT LIFETIMEAVERAGE OERl&U. RFD DERWCSF 
CHEMCAL C (MGIKG) FRACTION wsE(MGIKGIDAY) WSE(ffiIK~DAY) WSE(MGKGIDAY) (h~IGjKmy) O<G-DAY/h%) 

Benzo@)anthracane 
Benzo(e)wene 
Benzo@)fluwnthene 
Benzo~)fluuanthene 
Chysene 
Dibenz@,h)entkxene 
Indeno(l,2,3-cd)pyrene 
Pvocla-1248 
kc&f-1260 
Diel&in 
1,2,3,4,6,7,Ebl-&~CDD 
12,3,4,6,7,8-t@CDF 
12,3,6,7,8-HxCDF 

I HXCff 
Aluminum 
Antimony 
Prsenic 
Eklum 
Beryllium 
Cadmium 
Chranium 

colm~ 
Iron 
Mknganese 

MerarY 
Nidtel 
sliver 
Venadum 
Zinc 

. 

0.516 0.01 
0.391 0.01 
0.575 0.01 

0.43 0.01 
0.442 0.01 

0.24 0.01 
0.292 0.01 

0.19 0.01 
0.21 0.01 

0.059 0.01 
0.00148 0.01 
0.00039 0.01 
0.00019 0.01 
0.01274 0.01 

0.002 0.01 
0.001 0.01 
0.001 0.01 
15428 0.001 

78.4 0.001 
16.8 0.001 

556.8 0.001 
0.432 0.001 

59.9 0.001 
114 0.001 

12600 .O.OOl 
86366 0.001 

1240 0.001 
2.55 0.001 
302 0.001 

28.9 0.001 
29.9 0.001 

3013 0.001 

0.00E+00 1.60E-07 5.70E-08 
O.OOE+OO 1.21E-07 4.32E-06 
O.OOE+OO 1.76E-07 6.35E-08 
0.00EtOO 1.33E-07 4.75E-08 
O.OOE+OO 1.37E-07 4.88E-08 
O.OOE+OO 7.42E-08 2.65E-08 
O.OOEtOO 9.03E-08 3.22E-08 
O.OOEtoo 5.67E-06 2.10E-08 
0.00E+00 6.49E-08 2.32E-08 
O.OOEtOO 1.82E-08 6.52E-09 
O.OOEtoo 4.56E-10 1.63E-10 
O.OOEtOO 1.21E-10 4.31E-11 
O.OOE+OO 5.67E-11 2.10E-11 
O.OOE+OO 3.94E-09 1.41E-09 
O.OOE+OO 6.1EE-10 2.21E-10 
O.OOE+OO 3.09E-lo l.lOE-10 
O.OOEtOO 3.09E-10 l.lOE-10 
O.OOEtOO 4.77E-04 1.70E-04 
O.OOE+OO 2.42E-06 8.66E-07 
O.OOEtOO 5.81E-07 2.08E-07 
O.OOEtOO 1.72E-05 6.15E-06 
O.OOE+OO 1.34E-06 4.77E-09 
O.OOEtOO 1.65E-06 6.61E-07 
0.00E+00 3.52E-06 1.26E-06 
0.00Et00 3.90E-04 1.39E-04 
0.00Et00 2.73E-03 9.76E-04 
O.OOE+OO 3.63E-05 1.37E-05 
O.OOEtOO 7.88E-08 2.82E-08 
O.OOEtOO 9.34E-06 3.33E-06 
O.OOEtOO 8.94E-07 3.19E-07 
O.OOEtOO 9.25E-07 3.30E-07 
0.00Et00 9.32E-05 3.33E-05 
O.OOEtOO 0.00Et 00 O.OOEtOO 
O.OOE+OO 0.00Et00 O.OOE+OO 
O.OOE+OO 0.00Et00 O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 

O.OOE+OO 3.65E-01 
O.OOE+OO 3.65EtOO 
O.OOEtOO 3.65E-01 
O.OOEtOO 3.65E-02 
O.OOE+OO 3.65E-03 
O.OOE+OO 3.85E+OO 
O.OOEtOO 3.85E-01 
O.OOEtOO 1.50E+Ol 
O.OOEtOO 1.5oEtol 
2.50E-05 3.20EtOO 
O.OOEtOO 3.00Et03 
O.OOE+OO 3.20E+03 
O.OOE+OO 3.00Ei04 
O.OOEtOO 3.00E+02 
O.OOE+OO 3.00E+03 
O.OOEtOO 3.20E+03 
O.OOEtOO 3.ooEt04 
2.00E-01 O.OOE+OO 
B.OOE-05 O.OOE+OO 
2.85E-04 1.6OEtOO 
1.40E-02 0.00Et00 
5.00E-05 4.3oEt02 
1.50E-05 O.OOE+OO 
5.00E-03 O.OOE+OO 
2.40E-02 O.OOEtOO 
6.00E-02 O.OOEtOO 
4.60E-03 O.OOE+OO 
6.00E-05 O.OOE+OO 
8.00E-04 O.OOE+OO 
l.OOE-03 O.OOE+OO 
1.40E-03 o.ooEtOO 
6.00E-02 O.OOE+OO 

I II 



RI% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: FLLL TIME EMPLOYEE WME) 
DETmMlhE HAZAFk-l INDICES AND CANCER RISK: 

CI-IEMCAL 
HAZARD INDEX HAZARD INDEX INCREMENTAL 

YOUTH AIM-1 CANCER RISK 

Bemo~)antiacene 
Bemo(a)pyrene 
Benzo@)Hua;anthene 
Benzo&)fluoranthene 
Chrysene 
Dibenz(a,h)antl-racene 
Indeno(l2,3-co)pyrene 
kccla-1248 
klcla-1260 
Dielctin 

12,3,4,6,7&-~bCDD 
12,3,4,6,7,8-I-QCDF 
12,3,6,7,8-HxCDF 
Dew 

HpCW 
HpCW 
+lxlxl= 
duminum 
r\nUmony 
ksenlc 
Z&urn 
3wyilium 
=Idmlum 
Zhrcmium 
2omer 
ron 
UIqpnese 

*MY 
rlickel 
WEf 
/anadum 
!inc 

0 
0 
0 

O.OOE+OO 2.08E-08 
O.OOE+OO 1.58E-07 
O.OOE+OO 2.32E-08 
O.OOEtOo 1.73E-09 
O.OOEtOO 1.78E- 10 
O.OOE+OO 9.67E-08 
O.OOEtOO 1.18E-08 
O.OOE+OO 3.15E-07 
O.OOEtOO 3.48E-07 
7.30E-04 2.08E-08 
O.OOE+OO 4.90E-07 
O.OOE+OO 1.38E-07 
O.OOE+OO 6.29E-07 
O.OOEtOO 4.22E-07 
O.OOE+OO 6.63E-07 
O.OOEt 00 3.53E-07 
O.OOEtOO 3.31E-06 
2.39E-03 O.OOEtOO 
3.03E-02 O.OOEtOO 
2.04E-03 3.32E-07 
1.23E-03 O.OOEtOO 
2.67E-04 2.05E-06 
1.23E-01 O.OOE+OO 
7.05E-04 O.OOEtOO 
1.62E-02 O.OOE+OO 
4.55E-02 O.OOE+OO 
8.33E-03 O.OOEtOO 
1.31 E-03 O.OOE+OO 
l.l7E-02 O.OOE+OO 
8.94E-04 O.OOE+OO 
6.60E-04 O.OOE+OO 
1.55E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 

0 O.OOEtOO 

O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOo 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOo 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO O.OOE+OO 

-01/k O.OOE+OO 2.47E-01 9.39E-06 



J.5.10 SITE 7 - FUTURE ONSITE RESIDENTS 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT 7 - OU3, MCAS CHERRY POINl 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTKIN OF SURFACE/SUBSURFACE SOIL ARE CONSIDERER 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: ADULT RESIDENT (RME) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SOlL (MG/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MGIKG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 0 
EF: 350 EF: 1 
Fi: 1 Fi: 1 
ED: 6 ED: 1 
BW: 70 BW: 1 
AT(CAR): 25559 AT(CAR): 25550 
AT(N ON): 2190 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUlH: ADULT/YOUTH (CANCER RISK): 

CF: 1.37E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: l.l7E-07 



RISK ASSESSMFNT SPREADSHEET - INCIDENTAL INGESTION OF 
UNIT 7 - OU3. MCAS CHERRY POINT 
EKPOSURE SCWARIO: ADULT RESIDENT (RME) 
CALCULATE DOSES: 

CHEMICAL C(MG/KG) 

Benzo(a)anthracane 0.516 
Benzo(a)pyrene 0.391 
Benzo(b)lluoranthene 0.575 
Benzo(k)Ruaanthene 0.43 
Chysene 0.442 
Dibenr(a,h)anthacene 024 
Indeno(l,2,3-cd)pyene 0.292 
&roclor - 1248 0.19 
kroclor-1260 0.21 
Dieldrin 0.059 
1,2,3,4.6,7,8-HpCDD 0.00146 
1.2,3,4,6,7,8-HpCDF 0.00039 
1,2,3,6.7,8-HxCDF 0.00019 
3CD4l 0.0127 
ipCDD 0.002 
ipCDF 0.001 
ixCDF 0.001 
Wminum 15426 
Wmony 78.4 
bsenic 18.8 
Mum 557 
3avllium 0.432 

SOIL (PAGE TWO) 

CHILD ANNUAL ADULT ANNUM LlFEllME AVERAGE RFD 
DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
ooOEt00 
O.OOEtOO 
O.OoEtOO 
o.ooE+OO 
0 OOEiOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

7.07E-07 
5.36E-07 
7.80E-07 
589E-07 
6.05E-07 
3.29E-07 
4.00E-07 
2.60E-07 
280E-07 
8.00E-00 
2.03E-09 
534E-10 
2.60E- 10 
1.74E-00 
2.74E-09 
1.37E-09 
1.37E-09 
2.11E-02 
l.O7E-04 
2.50E-05 
7.63E-04 
5.92E-07 

6.06E-06 
4.59E-06 
6.75E-08 
S.OSE-08 
5.19E-08 
2.82E-08 
3.43E-08 
223E-08 
2.47E-08 
6.93E-09 
1.74E-10 
4.58E-11 
2.23E-11 
1.49E-09 
2.35E-10 
1.17E-10 
1.17E-10 
l.ElE-03 
9.21 E-06 
2.21 E-06 
6.54E-05 
5.07E-08 

O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
5.00E-05 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
l.OOEtOO 
4.00E-04 
3.00E-04 
7.00E-02 
5.00E-03 ~ . 

:admum 
:homium 

59.9 O.OOE+OO 8.21E-05 7.03E-06 5.00E-04 
114 O.OOE+OO 1.56E-04 1.34E-05 5.00E-03 

:opper 
r0” 

danganese 
ulercury 
lickel 
4ilva 
lanadium 
lint 

12600 
88366 

1240 
2.55 
302 

20.9 
29.9 

3013 

O.OOEtOO 1.73E-02 1.48E-03 
O.OOE to0 1.21E-01 1.04E-02 
O.OOE to0 1.70E-03 1.46E-04 
o.ooEtOO 3.49E-06 2.99E-07 
O.oOE+OO 4.14E-04 3.55E-05 
O.OOE+OO 3.96E-05 3.39E-06 
O.OOEtOO 4.10E-05 3.51E-06 
O.OOE+OO 4.13E-03 3.54E-04 
O.OOE+OO O.OOE+OO O.OOE to0 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE to0 

4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
7.00E-03 
3.00E-01 

CSF 
(KG-DAY/MG) 

7.30E-01 
7.30E too 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EiOl 
160Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Ei03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50EtOO 
O.OOE to0 
4.30EtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE MREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCB(ARI0: ADULT RESIDENT (RME) 
DETERMINE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX 
ADULT CHEMICAL 

8enzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Eenzo(k)fluoranthene 
Chyeene 
Dibenz(a,h)anthacene 
Indeno(l,2,3-cd)pyene 
ArocIor:i 248 
Aroclor-1260 
Dieldrin 
1.2.3.4.6.7,6-HpCDD 
1.2.3.4.6.7.0-HpCDF 
1,2,3,6,7,6-HxCDF 
OCDD 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Eeryflium 
Cadmium 
Chomium 

COPPer 
Iron 
Manganese 
Mercury 
Nickel 
Sifva 
Vanadium 
2 inc 

0 
0 
0 

HAZARD IN DM 
CHILD 

0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.ooE to0 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.oOEtOO 
O.oOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
1.62E-03 
O.OOE to0 
O.OOE too 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
2.11E-02 
2.66E-01 
0.50E-02 
l.O9E-02 
l.lBE-04 
1.64E-01 
3.12E-02 
4.32E-01 
4.04E-01 
7.06E-02 
l.l6E-02 
2.07E-02 
7.92E-03 
565E-03 
1.36E-02 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

INCREMENTAL 
CANCER RISK 

4.426-06 
3.35E-07 
4.93E-08 
3.69E-09 
3.79E-lo 
206E-07 
2.50E-06 
1.72E-07 
1.90E-07 
l.llE-07 
2.76E-07 
7.33E-00 
3.57E-07 
239E-07 
3.76E-07 
1.66E-07 
1.66E-06 
O.OOEtOO 
O.OOEtOO 
3.31E-06 
O.OOEtOO 
2.16E-07 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOE to0 

rOTAL O.OOE+OO 1.55EtOO 0.05E-06 



Rl9( ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SlTE NAME: UVlT 7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: mm/ss 

HAZARD INLYCES AM INREMENTPL CANER RISKS ARE CALCLLATED BY THIS SPREADSHEET. 
EXPOSURES THRCUGH DERMAL CONTACT WITH StJ~ACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSUM’llONS ARE OUTLINED BELOW. 

EXPOSURE SCEMaRIO: ADUT RESIOENT @ME) 

RELEVANT EQWTICN: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WtEFE: C = CCNCENTRATlON IN SolL (MGKG) 
SAl = YOUH SKIN SURFACE AREA (SQ Cl@IAY): 0 
SA2 = ADLLT SKIN SURFACE AREA (SQ CM/DAY): 5230 
AF = ADHERENCE FACTOR (?vl~SQ CM): 1 

MIS = ABSOWTlON FRACTION: ORGANIC3 0.01 
(DECIMAL FRACTION) INCRGhfWCS: 0.001 

EFl = YOUTH MPOSJRE FREQLENCY (DAYS/YEAR): 1 
EF2 = ADUT EXF’OSLRE FREQUENCY (DAYS/YEAR): 360 
ED1 = YOUTH MPOSURE DLRATION (YEARS): 1 
ED2 = ADLLT EXPOSLRE WRATION (YEARS): 6 
BWl = BODY WEIGHT YOUTH (KG): 1 
By112 = BODY WEIGHT ADUT w(G): 70 
AT1 = AVERAGING TINE (DAYS), NCNCAf=CINM;ENS (YCUTH): 365 
AT2 = AVERAGINGTINE (DAYS), NU’JCAFCINM;ENS (AJILT): 2190 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CY= = CONVERSION FACTOR (1 Et6 MQKG) 

DETERMINE COMIERSCN FACTORS: 
DEX = (C)*@A SQ CM)*(AF h&‘SQ CM)*(ABS)*(EF DAYS/YEAFI)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’1 E6 MG) 

DOSEycuth = (CFl)*(C)* @ES) lx1 = O.OOEtOO CANCER FISK = (CF3)*(C)*(ABS) (x3= 6.14E-06 
DOSEadult = (CF2)*(C)*(ABS) cF2= 7.16E-05 



RI= ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH SolL (PAGE TWO) 
UNIT 7 - OLD, MCAS CHERRY POINT 
MPOSURE SCENARIO: ADUT RESIDENT (TIME) 
CALCUATE DOSES: 

CHEMCAL C WYW 
ABSORPTION 
FRACTION 

ANfWM YWTH ANNUAL ADLJ-T LIFETIME AVERAGE DERWL RFD DERWL CSF 
WSE (MG/KG/DAY) WSE (MG/K(I/DAY) DOSE (MGKG/DAY) (MG/KCYflAY) Q(G-~Y/MQ 

Benzo@)antiacene 0.516 0.01 
Benzo(a)pyrene 0.391 0.01 
Benzo@)Rucranthene 0.575 0.01 
Benzo~)fluaanthene 0.43 0.01 
Uvysene 0.442 0.01 
Dibenz(a,h)antkacene 0.24 0.01 
Indeno(l2,3-cd)pyrene 0.292 0.01 
Proclor-1248 0.19 0.01 
kocla-1260 0.21 0.01 
Dielckin 0.059 0.01 
I ,2,3,4,6,7,8-HpCDD 0.00148 0.01 
12,3,4,6,7,EI+WDF 0.00039 0.01 
1,2,3,6,7,8-HxCDF 0.00019 0.01 
XW 0.0127 0.01 

-IpcfJJ 0.002 0.01 

-IpcDF 0.001 0.01 
-lxca= 0.001 0.01 
Qminum 15428 0.001 
htfmony 76.4 0.001 
ksenic 18.8 0.001 
3zrium 557 0.001 
3eryllium 0.432 0.001 
%dmlum 59.9 0.001 
Xlromlum 114 0.001 
=opper 12600 0.001 
ran, 86368 0.001 
u?anganese 1240 0.001 

*ary 2.55 0.001 
Uickel 302 0.001 
JlVtT 28.9 0.001 
lanadum 29.9 0.001 
!illC 3013 0.001 

O.OOEtOo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+Oo 
O.OOEtOO 
O.OOE+OO 
o.OOEtOO 
O.OOE+OO 
o.OOE+OO 
o.OOEtOO 
o.OOE+OO 
o.OOE+OO 
o.OOEtOO 
O.OOEtOO 
o.OOEtOO 
o.OOE+OO 
O.OOEtOO 
0.00Et00 
o.OOE+OO 

3.70E-07 
2.80E-07 
4.12E-07 
3.Ot3E-07 
3.17E-07 
1.72E-07 
2.09E-07 
1.36E-07 
1.50E-07 
4.23E-08 
l.O6E-09 
2.?9E-10 
1.36E- 10 
9.lOE-09 
1.43E-09 
7.16E-10 
7.16E-10 
l.llE-03 
5.02E-06 
1.35E-06 
3.99E-05 
3.10E-08 
4.29E-06 
0.17E-06 
9.03E-04 
6.33E-03 
6.68E-05 
1.63E-07 
2.16E-05 
2.07E-06 
2.14E-06 
2.16E-04 
O.OOEtOO 

3.17E-08 
2.40F08 
3.53E-08 
2.64E-08 
2.71 E-08 
1.47E-08 
1.79E-08 
l.l7E-08 
1.29E-08 
3.62E-09 
9.09E- 11 
2.39E- 11 
l.l7E-11 
7.60E- 10 
1.23E-10 
6.14E-11 
6.14E-11 
9.47E-05 
4.8lE-07 
1 .l5E-07 
3.42E-06 
2.65E-09 
3.68E-07 
7.00E-07 
7.74E-05 
5.43E-04 
7.61 E-06 
1.57E-08 
1.85E-06 
1.77E-07 
1.84E-07 
1.85E-05 
O.OOEtOO 

0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OQEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
2.50E-05 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEt 00 
0.00Et00 
2.00E-01 
8.00E-05 
2.85E-04 
1.40E-02 
5.00E-05 
1.50E-05 
5.00E-03 
2.40E-02 
6.00E-02 
4.60E-03 
B.OOE-05 
B.OOE-04 
1 .OOE-03 
1.40E-03 
6.00E-02 

3.65E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65Et 00 
3.65E-01 
1 .SoEtOl 
1.50EtOl 
3.2oEtOO 
3.00Et03 
3.20m03 
3.ooEt04 
3.00Et 02 
3.00Et03 
3.2oEt03 
3.00Et 04 
O.ooEtOO 
O.OOEtOO 
1.60EtOO 
O.OoE+OO 
4.30Et02 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 
0.00Et00 
O.OOEtOO 
o.ooEtOO 
0.00E+00 
0.00Et00 
O.OOEtOO 

o.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 0.00Et00 

C I 



RISC ASSESSMENT SPREADSHEET - DlRECT DEFMAL CONTACT WlTH SML (PAGE THREE) 
UNIT 7 - OLB. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADUT RESlDENT (RMfZ) 
CETERMM l-WAR3 INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMC~ YOWH ADULT CANCER RlSK 

Benzo@)anthracene O.OOE+OO O.OOE+OO l.l6E-08 
ElenzoQ)pyrene O.OOE+OO O.OOE+OO 6.76E-06 
Benzo(b)fluuanthene O.OOE+OO 0.00E+00 1.29E-06 
BemoO<)fluuanthene O.OOE+OO 0.00E+00 9.64E- 10 
Chtysene O.OOE+OO O.OOE+OO 9.91 E- 11 
Dlbenz@,h)antkacene O.OOE+OO O.OOE+OO 5.36E-06 
Indeno(l2,3-ccfjpyrene O.OOE+OO O.OOE+OO 6.54E-09 
kakr-I 248 O.OOE+OO 0.00E+00 1.75E-07 
kocla-1260 0.00E+00 O.OOE+OO 1.93E-07 
Diet&In O.OOE+OO 1.69E-03 l.lBE-08 

12,3,4,6,78-~-f3CDD O.OOE+OO O.OOE+OO 2.73E-07 
12,3,4&78-Wa3F 0.00E+00 O.OOE+OO 7.66E-06 
12,3,6,7,8-HxCCIF O.OOE+OO O.OOE+OO 3.50E-07 
Dew O.OOE+OO O.OOE+OO 2.34E-07 

HpCW O.OOE+OO 0.00E+00 3.66E-07 

H&W O.OOE+OO O.OOE+OO 1.97E-07 
%.cDF O.OOE+OO O.OOE+OO 1.84E-06 
Wumlnum O.OOE+OO 5.53E-03 O.OOE+OO 
r\ntimony O.OOE+OO 7.02E-02 O.OOE+OO 
ksenic O.OOE+OO 4.73E-03 1.65E-07 
3wium O.OOE+OO 2.65E-03 O.OOE+OO 
3efyillum 0.00E+00 6.19E-04 1 .l4E-06 
Ztdmlum O.OOE+OO 2.66E-01 O.OOE+OO 
Zhrcmium O.OOE+OO 1.63E-03 O.OOE+OO 
EqzQer O.OOE+OO 3.76E-02 O.OOE+OO 
ron O.OOE+OO 1 .OBE-01 O.OOE+OO 
Mmganese O.OOE+OO 1.93E-02 O.OOE+OO 

*WY 0.00E+00 3.04E-03 O.OOE+OO 
Vickel 0.00E+00 2.70E-02 O.OOE+OO 
mer O.OOE+OO 2.07E-03 O.OOE+OO 
Janadum O.OOE+OO 1.53E-03 O.OOE+OO 
rinc O.OOE+OO 3.60E-03 O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 

roTAL O.OOE+OQ 5.73E-01 5.22E-06 
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IISK ASSESSMENT SPREADSHEET - EXPOSURES TIROUQH HOUSEHOLD USE OF QROUNDWATER 

31TE NAME: UNIT7 - OU3, MCAS CHWRY POiNT 
.OCATION: NORTH CAROUNA 
IATE: wKw/sll 

iAZARD INDICES AND INCAEMENTALCANCW RISKS ARE CALCULATEDBY ON THEFOLLOWM SPREADSHEETS THREE EXPOSUREROUTES AAE CONSIDWED’ 
NGESTIONOF QROUNDWATER. INHALATIONOF VOLATILES DURIM SHOWERINGBATHINQ. AND DWMALCONTACT WHILE SHOWERINOBATHINQ 
iSSUMPTIONS ARE OUTLINED BELOW 

EXPOSURE BCENMIIO: ADULT RESIDENT (AMe 

IEFERENCES: EPA. DECEMBER lSSa 
FOSTW AND CMOSTOWSKI. lU37 

NQESTION: IEX = (CxRxEFxEO)/(BWrAT) INHALATION IM = (SxA xl3 xED)@WxATrRax rE3)x(Ds + MP(-RaxD)/Rn - MP(Rax(Ds-DI))Ra) 

WHERE: C = GROUNDWATER CONCENTRATION (MO/l.) WHERE S = VOLATILE ORQANIC CHEMlh QENWATION RATE lUQ/CUBIC METW/MIM 
R = IMESTION RATE (LITWWDAY) A = lNHALATlONRATE(LITERS/MIY 
EF = MPOSURE FREQUENCY (DAYS/YEAR) Ds = SHOWER DURATION (MIN) 
ED = DBOSLRE DURATION (YEAAS) As = AIR MCHANQERATE (l/MIN) 
BW = BODY WEIQHT (KG) Ol= TOTAL DURATION IN SHOWW ROOM (Mly 
AT - AVERPQINQ TIME (OAYa EiW = BODY WEIQHT (KG) 

SV = SHOWER ROOM AR VOCUME (rrf.3) 
IERMAL CONTACT DEX = (CxPCxAVxETxExED)AEWxATxr0oo) R = IDEAL QAS LAW CONSTANT(ATM-M”S/MOL/K) 

EF = EXPOSURE FREQUENCY (DAYS,YEAFl) 
WHERE C = QROUNDWATER CONCENlRATlON (MQ/lJ ED = DO’OSU’IE DURATION (YEARS) 

PC = THE PERMUBILITY CONSTANT OF CHEMICAL (CM/m) AT = AVERAQINQ TIME (DAYa 
AV = THE SKIN SLRFACEAREA AVAILABLE Fcfl CONTACT (CK*Z) 
ET = EXPOSURE TIME (MS/DAY) 
EF = EKPOSURE FREOUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KQ) 
AT = AVERAQINQ TIME (DAYS) 

YPUT PARAMETERS 

YQESTION: ADULT EXPOSURE DERMAL CONTACT ADULT EXPOSURE 

R. 2 CONVWSION AV, Is400 CONVWSION 
EF’ 350 FACTOA (NONCAR) = 2 74E-02 ET 02 FACTOR (NONCAR) = 5 32E-02 
ED: 8 EF. 350 
Bw: 70 CONVWSION ED 8 CONVWSION 
AT( NON) Plsa FACTCR (CARCIV = 2 35E-03 BW FACTa (CARCIFO = 4 ME-03 
AT(CAR) 25550 AT (NON: 

22 

AT (CAR)’ 25550 

‘JHALATION ADULT EXPOSURE 

I=- 10 * 1 
Bw: 70 (I 2 
n. 12 T1 283 
01’ 20 TS 318 
Ra: 0.0053 Ml 0 052 
sv 12 M2 0.51s 
ED: 5 T. 293 
R: o.ooca52 FR 10 
EF’ 350 AT 2180 (NONCAR) 25550 (CARcIq 



klI: ??,“:‘M”iiP:,:?F&T 
HOUSEHOLD USE a QROUNDWATER (PAQE TWO) 

EXPOSURE SCENARIO: ADULTRESIDENT (RMB 
CALCULATE DOSES: 

CHEMICAL 

8.“Z.“. 
ci- 1.2-DkhtnoMhene 
tuw-1.2-Dkhbrodhene 
Vhvl Chbricb 
2-iA.thyhaphlhdsn. 
8b(2-.th@wy,phthakb 
Pwdxhbrophwol 
4.4’- DDT 
Enjotulln I 
AJlthWly 
fvrenk 
Calmbm 
Bw*lm 

I mPP* 
lmn 

QW CONC 
WQN 

0 031 
owl 
ow2 
0.000 

o.Ws57 
0 0249 

owl 
5.2E- 08 
Oomol 
0.00745 

0.0198 74.32 
00046 11241 

0.661 137.33 
0.0825 63546 

0894 55 847 
026 MO38 
444 2sw 

YOLECUL~ 
WEIQHT 

78 I1 
9604 
Be@4 

62 5 
1422 

39054 
20834 
354 49 
40095 
121 75 

HENRYS LAW 
CONSTANT 

5.55E-05 
4.OSE-03 
J.WE-07 
5 (J7E-03 
4 9OE-04 
3.WE-07 
2 BOE-00 
38sE-05 
I OIE-04 
OWE+00 
0 OOE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+00 
O.WE+W 
O.OOE+W 

MASS TRANSFW 
COB=FlClENT (I(A) 

3 58E+OO 
1 57E+Ol 
2 IZE-02 
2 13E+Ol 
0 74E+W 
105E-02 
I IBE-01 
125E+W 
2 48E+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWEtW 
OWE+00 
O.WE+W 
OWE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
OWE+W 
OWE+00 
0 WE+W 
OWE+W 
OWE+00 
0 WE+W 
0 WE+W 
owE+W 

DERYAL PWM 
CONSTANT 

2 IOE-02 
l,WE-02 
l.OOE-02 
7 30E-03 
a OOE-02 
3 NE-02 
0 5OE-01 
4 SOE-01 
3 WE-07 
1 WE-03 
1 WE-03 
1 WE-03 
1 WE-03 
1 OOE-03 
1 WE-03 
l.WE-03 
1 WE-03 

AR CONCENTRAllON 

45OE-M 
5 (12E-05 
1 BIE-07 
4 OlE-04 
3 53E-04 
115E-05 
5 18E-07 
2 70E-05 
I ME-07 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
owE+w 
0 WE+W 
0 WE+W 
0 WE+W 
owE+w 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
owE+w 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
O.WE+W 
0 WE+W 
0 wE+w 
0 WE+W 
0 WE+W 
0 WEtW 
O.WE+W 
0 WE+W 

J 



IISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE ff GROUNDWATER (PAGE THREE) 
JNIT 7 - OUJ. MCAS CHWRV POINT 
iXPOSUAE SCENARIO: ADULT AESIDENT (AMe 
:ALCULATE HAZMD INDICES 

ANNUAL ANNUM ANNUAL 
INGESTION DERMM INHALATION INGESTION 

:HEMICAL 
DERMAL INHALATION HAZARD INDEX HAZAND INDEX 

DOSE 
HAZARD INDEX 

DOSE DOSE RfD 
TOTAL 

Am AfD INGESTION DERYAL INHALATION HAZARD INDEX 

I *nz*n. 6 49E-O4 3 46E-05 6,3OE-05 3 WE-04 3 WE-M 170E-03 
:b- 1.2-Dkhbroethene 

2 %E+OO 
2 74E-05 5.32E-07 

1 15E-01 
7 7OE-08 

3 70E-02 
1 WE-02 6 WE-03 

2 %E+w 
0 WE+W 

ans-1,2-Okhbloathene 5.48E-05 
2 74E-03 

1 o%E-MI 
6 54E-05 

2.55E-08 
0 WE+W 

2 WE-02 t WE-02 
2 51E-03 

‘hylChbrkN 
0 WE+W 2 74E-03 

1 WE-04 2.33E-08 
6 WE-05 

5 WE-05 
0 WE+00 

0 WE+W 0 WE+W 
2 5iE-03 

0 WE+W 
!- Methyhghrndmn* 

0 WE+W 
2 65E-04 3 55E-05 

0 OOE+W 
4 &(E-05 

0 WE+00 
4 WE-02 0 wE+W 

0 WE+00 
0 WE+00 

iia(2-aayhexy)phthalab 8 BZE-011 
8 52E-03 

4 37E-05 
0 WE+W 0 WE+W 

1.%E-07 ZWE-02 
6 82E-03 

I (OE-02 OwEtW 
‘anluhbroph~ml 2.74E-05 

3 41E-02 
3.45E-05 

3.97E-03 
7 IOE-08 

0 WE+W 
3 WE-02 150E-02 

3 OlE-02 

1.4’- DDT 
0 WE+W 9 13E-04 

1.42E-07 119E-07 
2 3OE-03 0 WE+W 

3 82E-09 5 WE-04 
3 22E-03 

4 WE-M 
IrdOSldml I 

0 WE+W 2 55E-W 
2 74E-07 2.07E-13 

2 97E-04 
1 43E-09 

0 WE+00 
(l.WE-03 

5 L12E-04 
3 WE-03 0 WE+W 

hl7Iimfly 
4.57E-05 

2.04E-04 
891E-,I 

3 %E-07 0 WE+W 
O.WE+W 

4 WE-W 
4 57E-05 

8 WE-05 0 WE+W 
vrenk 

S.lOE-01 
5.42E-04 1 05E-w 

4 DIE-03 0 WE+00 
o.wE+W 3 WE-94 

5.15E-01 
2 85E-04 

:dmium 
0 WE+W 1 llilz+w 

12eE-04 2 445-07 
3 59E-03 

o.ooE+w 
0 WE+W 

S.WE-04 
1 (llE+W 

1 WE-05 OWE+W 
Irbm 1 BIE-02 

2 52E-01 1 53E-02 
3 51E-05 O.WE+W 

O.WE+W 
7 WE-02 140E-02 

2 %E-01 
143E-W 

bPP6 
2.595-01 

1.7lE-03 3.32E-W 
2 5lE-03 

o.wE+w 
0 WE+00 

4 WE-02 
2.51E-01 

2 40E-02 
0” 

O.WE+W 4 29E-02 
2 UE-01 4.73E-O4 

1.38E-M 
o.wE+w 

0 WE+00 
3 WE-01 

4 29E-02 
0 WE-02 

Inrpanesr 
0 WE+W 

7 12E-03 
S.lZE-01 

1 35E-05 
7 %E-03 

O.WE+W 
O.WE+W 

2 40E-02 
a 20E-01 

4 WE-03 143E-05 2 OTE-01 
rhmmum 122E-01 P.ME-W 

3 WE-03 
0 WE+W 

OWE+00 
1 WE+W 

3 WE-01 
2 WE-01 

0 
0 WE+W 1 22E-01 

O.WE+W 0 WE+W 
ItBE-03 

O.WE+W 
O.wE+W 123E-01 

O.WE+W 
0 OWE+00 0 WE+W 

0 WE+W 
0 wE+W 

0 WE+W 0 WE+w 
0 ooE+w 

0 0 WE+W 0 WE+W 
0 WE+W 

0 WE+00 
OWE+00 0 wfi+w 

O.WE+w 
0 O.WE+W 0 ooE+w 

0 WE+W 
O.wE+W 

OwE+W OWE+W 
O.WE+W 

0 O.WE+W O.WE+W 
0 WE+W 0 WE+W 

o.wlz+w 
owE+w 

O.WE+W 
0 0 WE+W owlz+w 

OWEtW 
o.wfz+w 

OWE+00 oooE+w 
0 wE+w 

0 0 WE+W 0 WE+W 
0 WE+W 0 WE+W 

o.wl?+w 
OWE+00 

O.WE+W 
0 0 WE+W 0 WE+W 

0 WE+W 0 WE+W 
o.wE+w 

OWE+00 
oooE+w 

0 0 WE+W 0 WE+W 
O.WE+W 0 wE+w 

0 WE+W 
OWEtW 

0 OOE+W 
0 0 WE+W 0 WE+00 

0 WE+W 
owE+w 

0 WE+W OWE+00 

0 O.WE+W 
O.WE+W 

0 WE+W 0 WE+W 
0 WE+00 0 WE+W 0 WE+00 

OWE+90 
0 OWE+W OWE+00 

0 WE+W OWE+00 
O.wE+W 

OWE400 
0 WE+W 

0 0 WE+W 
O.wE+w 

O.WE+w 
0 WE+00 

0 WE+W 
owE+w 

0 WE+W 
0 O.OOE+W 0 WEtW 

OWEtW 0 WE+W 
O.WE+W 

0 WEtW 
OWE+W 

0 O.WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

o.wli+w 
0 0 WE+W O.WE+W 

0 WE+W 0 WEtW 
0 WE+W 

OWE+00 
0 WE+W 

0 O.WE+W 0 WE+W 
OWE+00 0 WE+W 

0 WE+00 
O.WE+W 

OWE+00 
0 0 WEtW 

0 WE+W 
0 WE+W 

0 WE+W 
0 WE+W 

0 WE+00 
O.WE+W 

0 0 WE+W 
0 WE+00 

O.WE+W 
0 WEtW 

0 WE+W 
0ooEtw 

o.wlE+w 
0 0 WE+W 0 WE+W 

0 WE+00 0 WE+W 
0 WE+W 

OWEtW 
0 WE+00 

0 0 WE+W 0 WE+W 
oooE+w 0 WE+W 

0 WE+W 
oooE+w 

O.WE+W 
0 O.WE+W 

0 WE+00 
O.WE+W 

0 WE+W 
O.WE+W 

0 WE+W 
0 WE+W 0 WE+W 0 WE+W O.WE+W 

OTAL HAZMD INDEX a.%E+w l&?E-01 3.7OE-02 7 18E+w 
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3ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
JNIT 7 - OU3. MCAS CHWRV POINT 
CXPGSURE S&MARIO: ADULTRESIDENT (RMQ 
:ALCULATE INCREMENTALCANCW RISK 

LFETIYE AM LFETIME AVG 
:HEYICAL INGESTION DOSE DWYAL DOSE 

lwlzwl* 
:i- 1,2- Okhbrodhrn* 
ran,-,.2-DkhbrodBana 
IhyiChbrIda 
?-Melhyhlohlhrkna 
I b(2- .ihyh.xy)~hmriab 
‘antachbroohtil 
l-4’-DDT 
Lml0~ldlm I 
4WfKltly 
taenk 
:sdmhdm 
lHilll 
bPP= 
‘0” 
Iarpana* 
bm6wm 

0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7.266-w 
2 35E-W 
4 7OE-W 
t 4iE-05 
2 27E-05 
5 65E-05 
2 35E-O6 
122E-W 
2 355-06 
175E-05 
4 65E-05 
l.MJE-05 
1 55E-03 
147E-04 
2 09E-02 
0 11E-04 
l.ME-02 
O.WE+W 
0 WE+00 
O.WE+W 
oooE+w 
0 WE+00 
0 WE+W 
OWE+00 
0 WE+00 
0 WE+W 
OWE+00 
O.WE+W 
0 WE400 
O.WE+W 
O.WE+m 
OWE+00 
OWEtW 
0 WEtW 
0 WE+00 
0 WE+00 
OWEtOO 
0 WE+00 O.WE+W 

2 97E-06 
4 56E-06 
9 llE-06 
2 WE-07 
3 ME-08 
3 74E-06 
2 WE-06 
1 OZE-06 
176E-14 
3 JOE-06 
9 02E-08 
2.10E-06 
3 OiE-O6 
2 OSE-07 
4.05E-05 
I lEE-06 
2.02E-05 
O.WE+W 
OWE+00 
0 we+‘w 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
0 WE+00 
0 WEtW 
OWE+00 
O.WE+W 
O.WE+W 
0 WE+00 
0 WEtw 
O.WE+W 
0 WEiW 
0 WEtW 
O.WE+W 
O.WE+W 
0 WE+00 

0 WEiW oooE+w 0 WEtW 0 WE+00 0 WEtW 
0 O.WE+W O.WE+W O.Wt;+m o.wlE+w owttw O.WE+W 0 OoEtw 

‘OTAL RISK 9.97E-05 9.63E-07 157E-O6 1 02E-64 

LFETIME AVG 
INHALATION DOSE 

5 40E-06 
6.WE-07 
2 IOE-09 
4 7lE-W 
4.15E-06 
136E-08 
6 WE-09 
3.27E-10 
1 23E-03 
O.wE+m 
0 WE+00 
O.WE+W 
o.wE+w 
0 WE+W 
0 WE+00 
O.WEtW 
0 WEtW 
O.WE+W 
o.mE+m 
OWE+00 
O.WE+W 
o.wE+W 
O.WE+W 
0 mE+W 
o wE+W 
0 WEiW 
O.wE+W 
o.ooE+w 
o.wE+W 
o.wE+w 
o.wE+w 
O.wE+OO 
0 WE400 
O.WE+W 
o.ooE+w 
O.WE4W 
OWE400 

CSF CSF 
INGESTION DERYAL 

2 WE-02 2 WE-02 2 WE-02 
0 WE+W 0 WE400 
O.WE+W 0 WEtW 
2 36EtW 3 WE-01 
0 WE+W oooE+w 
2 55E-02 OWE+00 
6 WE-02 0 WE+W 
4 25E-01 3 40E-01 
OWEtOO 0 WE+00 
0 WE+00 0 WE400 
l.WE+W 151EtOl 
OWEtm 6 3OE+W 
0 WE+00 OWEtOO 
0 WEtW 0 WE+00 
0 WEtW 0 WE+W 
OWEi O.WE+W 

0 WE+00 
0 WE+W 
1 WE400 
0 WEtW 
I 40E-02 
12OE-01 
3 40E-01 
0 WE+00 
0 WE+00 
I MEtW 
0 WE+00 
0 WE+W 
OWEtOO 
0 WE+00 
0 WE400 

CSF 
INHALATION 

CANCER RISK 
INQESTION 

2 IIE-06 
O.WE+W 
0 WE+W 
2 66E-05 
OWE+00 
n 19E-07 
2.62E-07 
4 15E-09 
0 OoEtw 
o.ooE+w 
0 971-05 
O.WE+W 
O.WE+m 
OWE+00 
0 WE+00 
OWEtOO 
oooE+oo 
OOOE4W 
o.ooE+w 
oooE+w 
OWE+00 
O.WE+W 
0 WE+W 
o.ooE+w 
0 WE+00 
0 ooE+w 
O.WE+W 
0ooEtw 
0 WE+W 
o.WE+W 
ooQE+w 
oooE+w 
o.WE+W 
0 WE400 
0 WE+W 
0 WE+00 
o.WE+W 

CANCER RISK 
DERYM 

6 WE-06 
0 WEtW 
o WEtW 
4 75E-07 
O.WE+W 
9 55E-06 
1 76E-07 
4 33E-09 
0 WEtm 
OWE+00 
I UE-07 
0 WE+00 
0 WEtW 
o WEtW 
0 WE+W 
0 WEtW 
OWEtW 
0 WE400 
0 WEtW 
OWEtW 
0 WE400 
0 WE+00 
O.WE+W 
0 WE+W 
0 WE+00 
O.wE+m 
owE+w 
O.WEtW 
o.wEtw 
0 WE+00 
O.WE+W 
0 WE+W 
OWE+00 
OwEtW 
oooE+w 
OWE400 
OwEtW 

CANCER RISK 
INHALATION 

1 ME-07 
0 WE+00 
O.WE+W 
141E-06 
0 WE+00 
0 WEtW 
0 WE400 
1 llE-10 
0 WEtW 
0 WE400 
OWE+00 
0 WEtW 
0 WE400 
0 WEtW 
0 OoEtw 
0 OoEtw 
0 mE+W 
0 WEtW 
0 WEtW 
0 WEtW 
0 WEtw 
0 WEtW 
0 WE+00 
O.WE+W 
OWE400 
OWE+00 
O.WE+W 
OWE+00 
OWEtW 
0ooEtw 
0 WE+00 
0 WEtW 
O.WE+W 
0 WE+00 
oooE+w 
OWE+00 
0 WE400 

TOTAL 
CANCER RISK 

2 35E-06 
OWE+00 
OWE+00 
2.675-05 
OWE400 
9 14E-07 
4 59E-07 
n%E-09 
owE+w 
0 WEiW 
6 %E-05 
owE+w 
oooE+m 
OWEtOO 
OWEtOO 
o.ooE+m 
ooaE+w 
0 WE+00 
o.oc4l+w 
oooE+w 
0ouEtw 
owE+m 
OWE+00 
oooEtoo 
OWE+00 
oooE+w 
ooaE+w 
0 OoEtw 
0 WE+00 
0 WE+00 
0 OaEtm 
0 WE400 
0 WE400 
o.wE+w 
0 OaEtw 
0 oaE+w 
0 wE+w 

( ( 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/04/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
D(POSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACESOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: CHILD RESIDWT (RME) 

I RELEVANT EQUATION: IEX= (CxIRxFixEFxEO)/(BWxATxCF) 
I 

W-IERE C = CONCENTRATION IN SOIL (MG/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MO/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 0 IR: 200 
EF: 1 EF: 350 
Fi: 

: 
Fi: 1 

ED: ED: 6 
BW: 1 BW: 15 
AT(CAR): 25560 AT(CAR): 25550 
AT(NON): 365 AT(N ON): 2190 

DFTERMNE CONVERSION FACTORS: 
ADULT: CHILD: CHILD (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.28E-05 (AVG ANNUAL DOSE) CF: l.lOE-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT7 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCENARIO: CHILD RESIDWT (RME) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUM LlFETlME AVERAGE 
CH EYICAL C(MG/KG) DOSE (YGlKkYDAV) DOSE (MGIKGIDAV) DOSE (MGIKGIDAV) 

Benzo(a)anthracene 0.516 
Benzo(a)pyrene 0.391 
Benzo(b)fluoranthene 0.575 
Benzo(k)lluoranthene 0.43 
Ctrysene 0.442 
Dibenz(a.h)anthacene 0.24 
lndeno(l,2.3-cd)pyene 0.292 
4roclw-1246 0.19 
kroclor-1260 0.21 
Dieldrin 0.059 
1,2.3,4.6.7.6-HpCDD 0.00146 
1,2,3.4.6.7,6-HpCDF 0.00039 
1,2,3.6.7.8-HxCDF 0.00019 
3ClXJ 0.0127 
ipCDD 0.002 
ipCDF 0001 
ixCDF 0.001 
lluminum 15426 
Wimony 70.4 
irsenic 10.0 
3aium 557 
&zryllium 0.432 
Cadmium 59.9 
:homium 114 
:opper 12600 
ron 88368 
danganese 1240 
vlercury 2.55 
Nickel 302 
;ilvsr 28.9 
lanadium 29.9 
Iinc 3013 

6.60E-06 
500E-06 
7.35E-06 
5.50E-06 
565E-06 
3.07E-06 
3.73E-06 
2.43E-06 
2.66E-06 
7.54E-07 
1.69E-06 
4.99E-09 
2.43E-09 
1.62E-07 
2.56E-06 
1.26E-06 
1.26E-06 
1.97E-01 
l.OOE-03 
2.40E-04 
7.12E-03 
5.52E-06 
7.66E-04 
1.46E-03 
1.6lE-01 
1.13EtOO 
1.59E-02 
326E-05 
366E-03 
3.69E-04 
3.02E-04 
3.65E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 

O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
0.90EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

5.65E-07 
4.26E-07 
6.30E-07 
4.7lE-07 
4.04E-07 
2.63E-07 
3.20E-07 
2.06E-07 
230E-07 
6.47E-06 
1.62E-09 
Q.27E-10 
208E-10 
l.SSE-06 
2.19E-09 
l.lOE-09 
l.lOE-09 
1.69E-02 
6.59E-05 
2.06E-05 
6.10E-04 
4.73E-07 
6.56E-05 
1.25E-04 
1.36E-02 
9.66E-02 
1.36E-03 
2.79E-06 
3.3lE-04 
3.17E-05 
3.26E-05 
3.30E-03 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 

RFD 
(UGIKGIDAV) 

O.OOE to0 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
5.00E-05 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
l.OOEtOO 
4.00E-04 
3.00E-04 
I.OOE-02 
5.00E-03 
S.OOE-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
7.00E-03 
3.00E-01 

CSF 
(KG-DAVIYG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.60Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50E+OO 
O.OOE+OO 
4.30E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

I ( 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: CHILD RESIDWT (RME) 
DETERMNE HAZARD INCKES AND CANCER RISk 

HAZARD INDEX HAZARD INDEX 
CHEMICAL 

INCREMENTAL 
CHILD ADULT CANCER RISK 

Benro(a)anfhracene O.ooEtOO O.OOE+OO 4.13E-07 
Benzo(a)pyrene o.ooE+OO O.OOE+OO 3.13E-06 
Benzo@)fluoranthene O.OOE to0 O.OOE+OO 4.60E-07 
Benzo(k)fluaanfhene O.OOE+OO O.OOE to0 
Chysene 

3.44E-08 
O.OOE to0 O.OOE+OO 3.54E-09 

Dibenz(ah)anthacene O.ooEtOO O.OOEtOO 1.92E-06 
Indeno(l.2.3-cd)pyene O.OOEtOO O.OOE+OO 2.34E-07 
ArOClOr-1248 O.OOE+OO O.OOE+OO 1.60E-06 
Aroclor - 1260 O.OOE+OO O.OOEtOO 1.77E-06 
Diefdrin 1.51E-02 O.OOE to0 l.O3E-06 
1,2.3,4,6,7,6-HpCDD O.OOE+OO O.OOEtOO 2.60E-06 
1.2,3,4.6.7.0-HpCDF O.OOE to0 O.OOEtOO 6.84E-07 
1,2,3.6.7.0-HxCDF O.OOE+OO O.OOEtOO 3.33E-06 
OCDD O.OOE to0 O.OOE+OO 2.23E-06 
HpCDD O.OOE to0 O.OOE+OO 3.51E-06 
HpCDF O.OOEtOO O.OOEtOO 1.75E-06 
HxCDF O.OOE+OO 0.00E+00 
Aluminum 

1.75E-05 
1.97E-01 O.OOEtOO O.OOEtOO 

Antimony 251E+OO O.OOEtOO O.OOEtOO 
Arsenic B.OlE-01 O.OOE+OO 3.09E-05 
Baium l.O2E-01 O.OOE+OO O.oOE+OO 
Beryllium l.lOE-03 O.OOEtOO 
Cadmium 

2.04E-06 
1.53EtOO O.OOEtOO O.OOE to0 

Chomium 2.92E-01 O.OOEtOO O.OOE+OO 

COPPar 4.03E+OO O.OOE+OO O.OOEtOO 
Iron 3.77EtOO O.OOEtOO O.OOE+OO 
Manganese 6.61E-01 O.OOE+OO O.oOEtOO 
Mercury l.O9E-01 O.OOEtOO O.ooEtOO 
Vickel 1.93E-01 O.OOE+OO 0.00Etoo 
Silver 7.39E-02 O.OOEtOO O.OOE+OO 
Vanadium 5.46E-02 O.OOEtOO 
!inc 

O.ooEtoo 
1.26E-01 O.OOEtOo O.OOE+OO 

0 O.OOE to0 O.OOE+Oo O.OOEtOO 
0 O.OOEtOO O.OOEtOo O.OOE+OO 
0 O.OOE to0 O.OOEtOO O.OOE t 00 
0 O.OOEtOO O.OOEtOO O.OOE+OO 

rOTAL 1.45E+Ol O.OOE+ 00 7.52E-05 



RI% ASSESSMENT SPFWUXHEET - DlRECT DERMAL CONTACT WITH SOIL 

SITE NAME: lNlT 7 - OU3, MCAS CHERRY POINT 
LOCATION: NCRTH CC\RCLINA 
DATE: osmm 

HAZARD INClCES AND INREMENTPL CANCER RIEKS ARE CALCUATED BY THIS SPFEADSHEET. 
EXPOSURES lHRCUc3-l DERMAL CONTACT WlTH SUffACE/S~SURFACE SOIL ARE EVALUATED. 
ASSUM’TIONS ARE OUTLINED BROW. 

MPOWRE SCENARIO: CHLD RESIDENT (RME) 

RELEVANT EQU4TION: CEX= (CxSAxAFxAJ3SxEFxED)/(BWxATxCF) 

WI-EFE: C = CONCENTRATION IN SOIL (t&/KG) 
FiAl = YOUTH SQN SLRFACE AREA (SQ ChryDAY): 
S& = ADUT SKIN SURFACE AREA (SQ C&l/DAY): 
AF = ACHERENCE FACTOR (h/lG/SQ CM): 

ABS = ABSOWTION FRACTION: CRGANICS: 
(DECIMAL FRACTION) INCf3GANCS: 

EFI = YOUTH D(POSURE FREQUENCY (JIAYWEAR): 
EF2 = ADUT EXPOSU=lE FRECUENCY (DAYS/YEAR): 
ED1 = YOUI-H EXPOSURE DlflATloN (YEARS): 
ED2 = ADUT EXPOSURE WRATION (YEARS): 
BWl = BOOY WEIGHT YOUTH (KG): 
BVIR = BCOY WEIGHTACUT Q(G): 
AT1 = AVERAGING TINE (DAYS), NMVCARCINM;ENS (YCUTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS @DUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 M&KG) 

3910 
0 
1 

0.01 
0.001 

350 
1 
6 
1 

15 
1 

2190 
365 

25550 

DETERMINE CoNVERsloN FACTORS: 
CEX = (c)*(SA SQ CM)*(AF MG’SQ CM)*(AES)*(EF DAYS’YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG/I E6 MG) 

WSEyauth = (CFi)*(C)* (ABS) CFl = 2.50E-04 CANCER RSK = (CF3)*(C)*(mS) cF3= 2.14E-05 
WSEacblt = (CF2)*(C)*(ABS) cFa= O.OOE+OO 



RI% ASSESSMENT SPREADSHEET - MRECT OERMAL CONTACT WITH SOiL (PAGE TWO) 
UNIT 7 -. OU.3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: CHLO RESIDENT (RME) 
C.&W-ATE WSES: 

AEJSORPTlON ANNUAL YWTH 
FRACTION DOSE (MG/KG/DAY) CHEMCAL 

Benzo@)antfrac8ne 
Bemo@)pyrene 
Benzo@)fluuanthene 
Benzo&)fluaanthene 
Chysene 
~benz(a,h)antt-tacene 
Indeno(l2,3-cd)pyrene 
Procla-1248 
kocla-1260 
Diet&in 

12,3A,6,78-+0~D 
12,3,4,67B-@J~F 
1,2,3,6,7,8-HxC0F 

$%I 

HpCW 
HXCDF 
Wminum 
Mtimony 
Msenic 
b-ium 
Wylllum 
=Idmlum 
3w3rnlum 
copper 
Iron 
knganese 

M==-Y 
Nickel 
sliver 
Vanadum 
Zinc 

C WWG) 

0.516 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00146 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15426 

76.4 
16.6 
557 

0.432 
59.9 
114 

12600 
66366 

1240 
2.55 
302 

26.9 
29.9 

3013 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

ANNURL ADUT LIFETIME AVERAGE OERMAL RFD 
DOSE (MGKG/DAY) DOSE (MG/KmAY) WHGIKGIDAV 

1.29E-06 0.00E+00 l.llE-07 
9.77E-07 O.OOE+OO 6.36E-06 
1.44E-06 O.OOE+OO 1.23E-07 
l.O7E-06 O.OOE+OO 9.21 E-06 
1 .lOE-06 0.00E+00 9.47E-06 
6.00E-07 o.ooE+oo 5.14E-06 
7.30E-07 O.OOE+OO 6.26E-06 
4.75s07 O.OOEtOO 4.07E-08 
5.25E-07 0.00E+00 4.50E-00 
1.47E-07 O.OOE+OO 1.26E-06 
3.70E-09 O.OOE+OO 3.17E-10 
9.75E- 10 O.OOE+OO 6.36E- 11 
4.75E- 10 0.00E+00 4.07E- 11 
3.17E-08 O.OOE+OO 2.72E-09 
5.00E-09 O.OOEtOO 4.26E-10 
2.50E-09 O.OOE+OO 2.14E-10 
2.50E-09 O.OOE+OO 2.14E-10 
3.66E-03 0.00E+00 3.31 E-04 
1.96E-05 0.00E+00 1.66E-06 
4.70E-06 O.OOE+OO 4.03E-07 
1.39E-04 O.OOE+OO l.l9E-05 
1 .OBE-07 O.OOE+OO 9.26E-09 
1.50E-05 O.OOE+OO 1.26E-06 
2.65E-05 O.OOEtOO 2.44E-06 
3.15E-03 O.OOE+OO 2.70E-04 
2.21 E-02 O.OOEtOO 1.09E-03 
3.10E-04 O.OOE+OO 2.66E-05 
6.37E-07 O.OOE+OO 5.46E-06 
7.55E-05 O.OOEtOO %.47E-0% 
7.22E-06 O.OOE+OO 6.19E-07 
7.47E-06 0.00E+00 6.41 E-07 
7.53E-04 O.OOEtOO 6.46E-05 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
o.oOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
2.50E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.00E-01 
0.00E-05 
2.05E-04 
1.40E-02 
5.00E-05 
1.50E-05 
5.00E-03 
2.40E-02 
6.00E-02 
4.60E-03 
6.00E-05 
6,00E-04 
1 .OOE-03 
1.40E-03 
6.00E-02 

DERMAL CSF 
Q<G-DAY/BAG) 

3.65E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65E+OO 
3.65E-01 
1.50EtOl 
1.50EtOl 
3.20EtOO 
3.00E+03 
3.20Et03 
3.00Et04 
3.00Et02 
3.00E+O3 
3.20Et03 
3.00Et04 
O.OOE+OO 
O.OOE+OO 
1.80EtOO 
O.OOEtOO 
4.30Et02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 



Rig< ASSESSMWT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
UNIT 7 - 0113, MCAS CHERRY POINT 
EXPOSURE SCENARIO: CHILD RESIDENT (WE) 
DETERMIN?HAZARDlNDlCESANDCANCERRISK: 

HAZARD INDEX HAZARD INDEX 
CHEMCAL YOUTH AWLT 

Benzo@)an#-racene 
Benzo@)pgrene 
Benzo(b)Ruuanthene 
Benzob)fluoranthene 
Uwysene 
Dibenz(a,h)anthacene 
Indeno(l2,3-cd)wene 
kcclcf-1248 
kocla-1260 
Diet&in 

12,3,4,6,7B-l-bcDD 
12,3,4,6,78-t-WDF 
12,3,6,7,8-HxCDF 

$!%I 

--wDF 
-bccF 
Yuminum 
Wmmy 
ksenic 
*iurn 
3wyllium 
admium 
Xlromium 
zapper 
ron 
manganese 

*WY 
Jickel 
3ver 
Ianadum 
!inc 

0 
0 
0 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.90E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.93E-02 
2.45E-01 
1.65E-02 
9.94E-03 
2.16E-03 
9.96E-01 
5.70E-03 
1.31E-01 
3.68E-01 
6.74E-02 
l.O6E-02 
9.44E-02 
7.22E-03 
5.34E-03 
1.26E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+Oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

4.04E-00 
3.06E-07 
4.50E-06 
3.36E-09 
3.46E-10 
1.86E-07 
2.26E-06 
6.1lE-07 
6.75E-07 
4.04E-00 
9.51E-07 
2.67E-07 
1.22E-06 
6.16E-07 
1.29E-06 
6.66E-07 
6.43E-06 
0.00E+00 
O.OOE+OO 
6.44E-07 
O.OOE+OO 
3.90E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

INCREMENTAL 
CANCER RlSK 

r01PL 2.QQE+OQ OBOE+ 00 1.82E-05 



LEAD MODEL Version O.%M 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Tima Oyt$mrs (hr) Vent. Rate W/day) 
O-l 

;:f g-x 
$5 

Lung3:b;. (X1 

32:0 
32.0 

3-4 410 5:x 32.0 
4-5 32.0 
5-6 El 

4:o 
E 
7:o 

32.0 
6-7 32.0 

DIET: DEFAULT 

DRINKING UATER Cone: 4.00 ug Pb/L DEFAULT 
UATER Consunption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
O-l 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

soi l&gDfWg) House Dust fug Pb/B) 
200.0 

187O:O 200.0 
1870.0 200.0 
1870.0 200.0 
1870.0 200.0 
1870.0 200.0 
1870.0 200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
-_--__ 
0.5-I: 

1-2: 
2-3: 
3-4: 

;:;i 
6-7: 

Elood Level Total Uptake 
( ug/dL 1 (ug/dayl 

-m-e_------ ---__-______ 
11.2 21.36 
12.9 31.81 
12.1 33.22 
11.7 34.21 

i-i 
714 

27.99 26.44 
25.85 

Soil+Dust Uptake 
f uB/day 1 

-----_-----_ 
18.88 
28.86 
29.84 
30.80 

24.41 22.55 
21.59 

YEAR 
------ 
0.5-I: 

I-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

D i et Uptake 
(w/day) 

---__------ 
2.15 
2.16 
2.51 
2.49 
2.57 
2.78 
3.11 

Water Uptake 
( uB/day) 

------------ 
0.31 

i-z 
0:85 
0.94 
1.02 
1.05 

Paint Uptake Air Uptake 
fug/day) fug/day) 

----------_- -_-_--__ 
0.00 .0.02 

0.00 0.00 0.03 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
0.00 0.09 
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IISK ASSESSMENT SPREADSHEET - EXPOSLlRES THIOUGH HOUSEHOLD USE DF GROUNDWATW 

iITE NAME: UNIT 7 - OU3. MCAS CHWRY POlNT 
.OCATION: NORTH CAROUNA 
)ATE: w/04/96 

iAZARD INDICES AND INCREMENTAL CANCW RISKS ARE CALCULATEDBY ON THEFOLLOWINO SPREADSHEETS THREE EXPOSURE ROUTES PRE CONSIDWED 
NGESTION OF GROUNDWATW. INHALATION OF VOLATILES DURIM SHOWERINGBATHING AND DmMAL CONTACT WHILE SHOWERINGBATHING 
\SSUMPTlONS ARE OUTLINED BELOW. 

iXPOSLlRE SCENARIO: CHILD RESIDENT (RUE) 

IEFWENCES EPA, DECEMBER 1989 
FOSTW AND Clf?OSTOWSKI, 1987 

NGESTION. IM = (CxRxEFxED)/(6WxAT) INHALATIONS Ia = (SxR xff x ED)JEWxATxRax lEJ)X(D, + MP(-Rs xD)/Ra - EXP(Ra x(Ds-Dt))Ra) 

WHWE C = QROUNDWATW CONCENlRATlON (MCI/L) WHERE S = VOLATILEORGANIC CHEMICALQENWATIONRATE (UQ/CUBIC METm/MIM 
R = IMESTIONRATE (LITmS/DAY) R = INHALATION RATE (LITWSIMI~ 
EF = EXPOSURE FREOUENCY (DAYSPIEAR) I% = SHOWER DURATION (MIN) 
ED = MPOSLRlE DWIATION (YEAR%+ RI = AIR D(CtlANGERATE (l/MIN) 
BW = BODY WEIQHT (KG) Dt = TOTAL DURATION IN sNowm ROOM (Mltq 
AT = AVERMINQ TIME (DAY@ SW= BODY WEIGHT(KQ) 

SV = SHOWER ROOM AR VaUME (nf.3) 
IERMAL CONTACT- DM = (Cx PC x AVx ET x B x ED)/(BWxAT I IOOO) R = IDEAL GA9 LAW CONSTANT(ATM-M’*3/MOL,K) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
WHWE: C = QROUNDWATW CONCENTRATION (MQ/i.J ED = EXPOSLRE DURATION (YEARq 

PC = THE Pmhwaiuw CONSTANT OF CHEMICAL (CM/M) AT = AVERMINQ TIME (DAY9 
AV = THE SKIN SURFACE AREA AVAllPBLE FOR CONTACT (CM*Z) 
ET = MPOSURE TIME (MS/DAY) 
EF = EXPOSURE FREQUENCY (DAYSMEAR) 
ED = MPOSlRE DURATION (YEARS1 
BW = BODY WElQHT(KQ) 
AT = AVERAGINQ TIME (DAYSJ 

YPUT PIIRAMETERS: 

4QESTION CHILD EXPOSURE DWMAL CONTACT: CHILD EXPOS(RE 

A: 1 CONVWSION AV 7280 CONVWSION 
EF: 350 FACTOR (NONCAR) = 8 39E-02 ET: 0.2 FACTOR (NONCAR) = 931E-02 
ED: 8 EF 350 
BW: 16 CONVWSION ED. 6 CONVWSION 
AT( NON) 2190 FACTOR (CARCIM = 5 48E-03 BW 15 FACTOR (CARCIFO = 7 90E-03 
AT(CAR) 25550 AT (NON 2190 

AT (CLR) 25550 

JHALATION: CHILD EXPOSLAE 

R: 10 d 1 
BW. 15 h 2 
D: 12 Tl 293 
Dl: 20 Ts: 319 
Ra: 0 0083 Ml OD92 
SV. 12 M2. 0 s15 
ED: 6 T 293 
R: 0 owo82 FR 10 
EF. 350 AT 2190 (NONCAR) 25550 (CARCIY 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF QROUNDWATER (PAGE TWQ 
INIT 7 - OUS. YCAS CHWRY POINT 
XPOSURE SCENARIO CHILD RESIDENT (RmE, 
ALCULATE DOSES: 

HEYICAL 
QW CONC. 
WMJ 

MOLECULLSl 
WEIQHT 

.n*.nr 0 031 7611 
.-1.2-Okhbrormww OMI 96Q4 
an.-1.2-Dkhbro~mane OM2 6664 
hyl Chbrldn 0.006 62 5 
-M*myhghmdwlr 0.00967 142.2 
k(Z- l myhely)phmdab 0.0248 36054 
wtachbropheml 0.001 266 34 
.*‘- DDT 5.2E- 03 554 49 
ldO8dlan I OMOO~ 403 65 
l7lhWlY 0.00745 121 75 
rsank OOlS6 74 82 
dmh 0.0040 11241 
slum 0.661 13735 
DPPS 0 0825 33.548 
I” 6.664 55 347 
ImJMm* 0 2* 54233 
hmhum 444 26 66 

HENRYS LAW 
CONSTANT 

5 55E-03 
4 ME-03 
3 ME-07 
6 07E-03 
4 ME-04 
3 ME-07 
2.8OE-M 
3.89E-05 
1 OIE-04 
OME+M 
0 ME+M 
0 mlE+m 
O.ME+M 
0 mE+m 
O.ME+M 
0 ME+M 
0 ME+00 

MASS TRANSFER 
COEFICIENT (I(A) 

1 ODE+01 
1 37E+Ol 
2 12E-02 
2 13E+Ol 
6 74E+M 
1 ME-02 
118E-01 
1 25E+M 
2.4SE+M 
0 ME+00 
0 ME+M 
0 ME+M 
0 ME+M 
OME+M 
O.ME+M 
OmE+m 
0 ME+M 
0 ME+M 
0 ME+M 
OWE+00 
0 ME+M 
0 ME+M 
0 ME+M 
0 ME+M 
OMEtM 
0 ME+M 
OMEtM 
0 ME+M 
0 ME+M 
0 ME+M 
OMEtM 
0 ME+M 
0 ME+M 
0 MEtM 
0 ME+M 
0 ME+M 
0 ME+M 
0 ME+M 
o.mE+m 

DERMAL Pmy. 
CONSTANT 

2 IOE-02 
1 ME-02 
1 ME-02 
7 ME-03 
6 ME-02 
3 ME-02 
6 ME-01 
4 30E-01 
3ME-07 
1 ME-03 
1 ME-03 
1 ME-03 
1 ME-03 
1 ME-03 
1 ME-03 
I ME-03 
1 OOE-03 

AR CONCENTRATION 
(UG- WIN,L/SHOWER) 

l.WE-03 
5 B2E-05 
1 ME-07 
4 OIE-04 
3 53E-@l 
1 lSE-03 
5 13E-07 
2 78E-03 
l.OSE-07 
0 ME+M 
0 ME+M 
OME+M 
OME+M 
O.ME+M 
OME+M 
OME+M 
OME+M 
0 ME+M 
0 oaE+m 
0 ME+M 
0 MEtm 
0 ME+M 
0 ME+M 
O.ME+M 
0 ME+M 
0 ME+M 
0 ME+M 
OME+M 
0 ME+M 
0 ME+M 
O.ME+M 
OME+M 
OMEtM 
OME+M 
0 ME+M 
OWE+00 
O.ME+M 
0 ME+M 
0 ME+M 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAOE THRED 
INIT 7 - OU3. WCAS CHERRY POINT 
XPOSURE SCENARIO: CHILD RESIDENT (RME) 
ALCULATE H,ZlYIO INDICES. 

:HEMICAL 

.nrenr 
i- 1.2- okhkfo~mmr 
an~-l.2-Okhbror,h~n~ 
hyl Chbrkk 
-M*myh~hm~n~ 
is(2- dhyhaxy)phthrlab 
l nt~chbrophw.,I 
.4’- DOT 
ldodlml I 
llthXllly 
rrenic 
sdmh-n 
rium 
DPPB 
,” 
lmaUlas* 
hhum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 99E-03 
6.39E-05 
128E-04 
3ME-04 
8.lBE-04 
150E-03 
6 39E-05 
3 32E-07 
6 39E-07 
4 7BE-04 
1 27E-03 
2 WE-04 
4.23E-02 
4 ME-03 
5.e9E-01 
1 00E-02 
2 ME-01 
0 ME+M 
omE+m 
0 mE+m 
O.ME+M 
omE+m 
0 ME+M 
o.mE+m 
omE+m 
O.ME+M 
o.mE+m 
OME+M 
omE+m 
0 mE+m 
O.ME+M 
omE+m 
omE+m 
O.ME+W 
omE+m 
omE+m 
OME+M 

6 ME-05 
Q 31E-07 
196E-06 
4 OBE-06 
0 2lE-05 
7 (ISE-05 
005E-05 
2 OBE-07 
3636-13 
6 93E-07 
l.&(E-MI 
4.28E-07 
6 15E-05 
5.82E-ti 
9 28E-04 
2 42E-05 
4 13E-01 
omE+m 
O.mE+M 
0 mE+m 
0 mE+m 
0 ME+M 
0mEtm 
0 mE+m 
O.ME+M 
oooE+m 
OME+M 
0 mE+m 
OMEtM 
OME+M 
0 mE+m 
0 ME+M 
OMEtM 
ornEt 
0 ME+M 
0 ME+M 
ornEt 

122E-03 
3 59E-05 
, ,9E-07 
2 51E-04 
2 2EE-[)9 
7 36E-07 
3 JlE-07 
1 78E-08 
0.70E-M 
O.ME+M 
omE+m 
0 ME+M 
0 mE+m 
0mEtm 
O.ME+M 
o.mEtm 
o.mE+m 
OMEtM 
0mEtm 
o.ooE+m 
0 mwm 
omE+m 
O.ME+M 
0 ooE+m 
0 mE+m 
O.OOE+M 
0 mE+m 
o.ooE+m 
OME+M 
0 mE+m 
O.ME+M 
o.mE+m 
o.mE+m 
O.ME+M 
o.mE+m 
0 mE+m 
O.ME+M 

JME-04 
1 ME-02 
2.ME-02 
omE+m 
4 ME-02 
2.ME-02 
3 ME-02 
5 ME-04 
8 DOE-03 
4 ME-W 
JME-04 
5 ME-04 
7 ME-02 
4 ME-02 
3 ME-01 
2 40E-02 
1 ME+M 

8 ME-05 
2 85E-M 
1 5OE-05 
140E-02 
2 40E-02 
6 ME-02 
4 mE-03 
2 ME-01 

, 70E-03 
omE+m 
0 ME+M 
omE+m 
0 ME+M 
O.ME+M 
0 mE+m 
0 ME+M 
0mEtm 
0 mE+m 
OMEtM 
0 mE+m 
143E-04 
0 ME+m 
0 mE+m 
143E-05 
0 ME+M 

7 WE-02 
2 13E-03 
6 05E-04 
107E-04 
I ,9E+M 
4 22E+m 
5 ME-O, 
8 ME-01 
Q ME-02 
l.ME+M 
E 03E-01 
2 ME-01 
0 ME+M 
0 mE+m 
0 mE+m 
O.ME+M 
OME+M 
0 mE+m 
OMEtM 
0 mE+m 
0 ME+M 
0 ME+M 
O.ME+M 
0 ME+M 
omE+m 
0 mE+m 
OMEtM 
0 mE+m 
0 ME+M 
0 mE+m 
0 mE+m 
O.ME+M 

2 02E-01 
116E-04 
1 16E-04 
omE+m 
O.ME+M 
095E-03 
4 03E-03 
5 ME-W 
121E-10 
8 67E-03 
6 47E-03 
2 85E-02 
4 39E-03 
2 42E-M 
138E-02 
5.26E-03 
2 07E-03 
omE+m 
O.ME+M 
ornEt 
0 mE+m 
OME+M 
OWE+00 
omE+m 
OME+M 
owE+m 
0 mE+m 
0 mE+m 
omE+m 
0 ME+M 
omE+m 
OWE+00 
OME+M 
OME+M 
0 mE+m 
OMEtM 
0 ME+M 

7 (BE-0, 
OMEtM 
0 mE+m 
O.ME+W 
omE+m 
omE+m 
omE+m 
ornEt 
0 ME+M 
omE+m 
OME+M 
O.mE+M 
0 mE+m 
0 mE+m 
0 ME+M 
0 mE+m 
0 mE+m 
0 ME+M 
0 ME+M 
omE+m 
O.ME+M 
omE+m 
0 mE+m 
O.ME+W 
omE+m 
omE+m 
O.ME+M 
ornEt 
0 MEtM 
omE+m 
0 mE+m 
OMEtM 
0 mE+m 
OMEtM 
OMEtM 
OMEtM 
0 mE+m 

7 53Etm 
8 SlE-03 
(I 5,E-03 
0 ooE+m 
155E-02 
8 65E-02 
6 IOE-03 
1 IOE-03 
107E-04 
12OEtM 
4 23E+m 
0 17E-01 
I mE-01 
1 ME-01 
i 91Etm 
6 ME-01 
2 ME-01 
ornEt 
0 mE+m 
0 ME+M 
0 mE+m 
0 ME+M 
OME+M 
0 ME+M 
omE+m 
oooE+m 
0 mE+m 
0 ME+M 
000000 
0 mE+m 
OMEtM 
ornEt 
ornEt 
O.ME+M 
omE+m 
ornEt 
0 ME+M 

0 mE+m O.ME+M 0 mE+m omE+m OMEtM 0 mE+m 
0 O.ME+M O.ME+M o.mE+m omE+m O.ME+M OME+M 0 mE+m 

omE+m 

ANNUAL 
INGESTION 

DOSE 

ANNUAL 
OERMAL 
DOSE 

ANNUAL 
INHALATION 

DOSE 
INGESTION 

RfO 
OERMAL 
RIO 

3ME-04 
8 ME-03 
1 BOE-02 
0 mE+m 
0 ME+M 
1 IOE-02 
1 50E-02 
4 ME-04 
3 ME-03 

INHALATION 
AtO 

HAZAJ30 INDEX 
INGESTION 

* elE+m 
6 39E-03 
6 SDE-03 
OME+M 
1 55E-02 

HAZAAO INDEX 
OERMM 

HAZARD INDEX 
INHALATION 

TOTAL 
HAZARD INDEX 

3TAL HmmD INDEX , .mE+Ol 2.-E- 0, 7.18E-01 , .73E+Ol 



ISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAQE FOUR) 
INIT 7 - OUS. MCAS CHWRY POINT 

LlF ETIME AM LFETIME AVQ 
:HEYICAL INGESTION DOSE OWYAL DOSE 

.“Z.“. 
i-l,PDkhbrodh~n~ 
MS-1.2- Dichbro~ihm6 
hvl Chbrid. 

b(2- 6Ryhonl)phthalab 
wiachbrophbml 
.4’- DOT 
rdO~dhn I 

170E-04 
5 46E-06 
1 lOE-05 
3 29E-05 
53OE-05 
l.ME-04 
549E-m 
2.65E-06 
5 466-06 
4 OIE-05 
1 ME-O4 
2.52E-05 
3 62E-03 
3.42E-04 
4 67E-02 
142E-03 
2.43E-02 
ornEt 
0 ME400 
O.ME+M 
o.mE+m 
0 mE+m 
O.ME+m 
omE+m 
ornEt 
O.ME+M 
0 mE+m 
0 ME+M 
0mEtm 
0 mE+m 
0 mE+m 
ornEt 
o.mE+m 
O.ME+M 
o.mE+m 
oooE+m 
OME+M 
o.mE+m 

5 (BE-06 
796E-08 
1 ME-07 
3 49E-07 
5 32E-08 
6 56E-06 
S.lBE-06 
1 76E-00 
3 ((E-14 
5 WE-06 
1 56E-07 
3 67E-06 
5 27E-06 
4 99E-07 
7.lOE-05 
2.07E-06 
3 548-05 
O.ME+m 
0 mE+m 
0 mE+m 
o.ooE+m 
0 mE+m 
oooE+m 
0 ME+M 
ornEt 
o.mE+m 
0 mE+m 
omE+m 
OME+M 
ornEt 
oootz+m 
omE+m 
0 mE+m 
o.mE+m 
omE+m 
omE+m 
o.mE+m 

o.mE+m 
o.ooE+m 
o.ooE+m 
o.mE+m 
o.mE+m 
0 mE+m 
0 mE+m 
o.ooE+m 

o.mE+m 

0 mE+m 
0 mE+m 
o.mE+m 
oooE+m 
o.mE+m 
0 mE+m 
0 ~400 
o.mE+m 
omE+m 
o.ooiz+m 
o.ow+m 
o.mE+m 
o.mE+m 
0 mE+m 
0 mE+m 
O.ME+M 
omE+m 
0 mE+m 
0 mE+m 

9 69E-m 
0 mE+m 
O.mE+m 
1 (JSE-M 
0 mE+m 
o.mE+m 
omE+m 
0 mE+m 
0 mE+m 
o.mE+m 
0 mE+m 
0 ME+M 
O.ME+M 
0 OOE+M 
o.mE+m 
ornEt 
0 mE+m 
OMEtM 
omE+m 
o.mE+m 
O.ME+M 
o.mE+m 
O.ME+M 
OMEtM 
omE+m 
O.ME+M 
0 mE+m 
0 mE+m 
OMEtM 
O.ME+M 
ornEt 

151E-07 
omE+m 
OmEtM 
8 32E-07 
O.ME+M 
1 67E-07 
3 llE-07 
7 56E-09 
OME+M 
0 mE+m 
2 53E-07 
0 mE+m 
ooostm 
0 ME+M 
0 mE+m 
omE+m 
0 mE+m 
omE+m 
omE+m 
0 ME+M 
0 mE+m 
0 mE+m 
O.ME+M 
0 mE+m 
0 mE+m 
o.wE+m 
omE+m 
omE+m 
0 mE+m 
ornEt 
0 mE+m 
omE+m 
ornEt 
0 ME40 
O.ME+M 
OMEtM 
0 ME+M 
o.mE+m 

CANCER RISK 
INHALATION 

0 mE+m 

S.O3E-m 
0 mE+m 
O.ME+M 
6 OOE-06 
0 mE+m 
0 ME+M 
ornEt 
5 IDE-10 
0 ME+M 
ornEt 
O.ME+M 
0 ME+00 
ooM+m 
0 ME+00 
omE+m 
0 mE+m 
0 mE+m 
OMEtM 
omE+m 
omE+m 
oooE+m 
0mEtm 
omE+m 
O.ME+M 
omE+m 
ooM+m 
omE+m 
0 ooE+m 
0 ME+M 
0 ME+M 
ornEt 
0 ME+W 
0 WEtM 
0 mE+m 
o.mE+m 
OOOEtM 
0 mE+m 

6 IlE-Cd 
ornEt 
omE+m 
6 99E-05 
0 mE+m 
206E-06 
9 IOE-07 
176E-06 
OWE400 - 
OME+M 
163E-04 
O.ME+M 
oocetm 
oooE+m 
omE+m 
0 ooE+m 
0 mE+m 
ornEt 
OoM+M 
oooE+m 
oooE+m 
OOOE+M 
OMEtM 
ooowm 
O.ME+M 
ooM+m 
0 mE+m 
OWE+00 
ornEt 
oootztm 
0 ME+M 
oooE+m 
o.ooE+m 
o.mE+m 
omE+m 
0 ooE+m 
0 ME+M 
ornEt 

0 o.mE+m 0 mE+m o.mE+m o.mE+m o.mE+m O.ME+M 0 ooE+oo 

OTAL RISK 2.33E- 64 1 .f2E- 66 963E-M 2.44E-64 

XPOSURE SCENARIO: CtilLO RESIDENT (RUE) 
ALCULATE INCREMENTALCANCW RISK 

LFETIME AVG 
INHALATION DOSE 

I OSE-O4 
3.06E-06 
1 OZE-08 
2 20E-05 
1.94E-05 
6 33E-06 
2.64E-66 
153E-09 

, 5 74E-06 
O.ME+M 
ornEt 

CSF 
INGESTION 

2 9OE-02 
ornEt 
0 ME4M 
190E400 
o.mE+m 
,.40E-02 
1 ME-01 
3 40E-01 
0 ME+00 
0 mE+m 
1 ME4M 
ornEt 
0 mE+m 
OOOEtM 
omE+m 
0 mE+m 
0 mE+m 

CSF 
OERYAL 

29OE-02 
0 mE+m 
omE+m 
2 36E4M 
omE+m 
2 SSE-02 
6OQE-02 
4 25E-01 
0 mE+M 
0 mE+m 
1 6OEtM 
o.mEtm 
0 mE+m 
OMEtM 
omE+m 
0 mE+m 
OWE+00 

CSF 
INHALATION 

0 mE+m 

2 9OE-02 
0 ME+M 
omE+m 

OMEtM 

3 ME-01 
0 mE+m 

3 40E-01 
omE+m 
0 WE+M 
1 5tEtOl 
6 3OEtM 
0 mE+m 
0 mE+m 
0 ME400 
OME+M 
0 mE+m 

CANCER RISK CANCER RISK 
INQESTION DERMM 

O.ME+M 
4 OSE-W 

omE+m 
6 25E-05 
O.ME+M 
1 OIE-W 
6 56E-07 

TOTAL 
CANCER RISK 

I I I 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT 7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAAOUNA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: JO-YEAR RESIDENT (ADULT AND CHILD) (RYE) 

RELEVANT EQUATION: IEt=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SOIL (MG/KG) 
IA = SOIL NGESTlON RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

IR: 100 IR: 200 
EF: 350 EF: 350 
Fi. 
Eb: 

1 Fi: 1 
24 ED: 6 

BW: 70 BW: 15 
AT(CAR): 25556 AT(CAR): 25556 
AT(NON): 8760 AT(NON): 2190 

DElERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 1.37E-06 (AVG ANNUAL DOSE) CF: 1.26E-05 (AVG ANNUAL DOSE) CF: 1.57E-06 



I 

RISK ASSESSMENi SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: 30-YEAR RESIDENT (ADULT AND CHILD) (RYE) 
CALCULATE DOSES: 

CHILD ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD 
CHEMICAL C(YG/KG) DOSE (YGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (YGIKGIDAY) 

Benzo(a)antfvacene 0.516 6.60E-06 7.07E-07 8.08E-07 0.00Et00 
Benzo(a)p’yrene 0.391 5.00E-06 5.36E-07 6.12E-07 O.OOEtOO 
Benzo(b)fluwanthene 0.575 7.35E-06 7.88E-07 Q.OOE-07 O.OOEtOO 
Benzoikjfluoranthene 
Chysene 
Dibenz(&h)antfracene 
Indeno(l.2,3-cd)pyene 
Aroclor - 1248 
Aroclor -1260 
Dieldrin 
1,2,3.4.6.7.0-HpCDD 
1,2,3.4.6.7.0-HpCDF 
1,2,3,6,7.&HxCDF 
oclxl 
HpCDD 
HPCDF 
H;CDF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

COPPer 
Iron 
Manganese 
Mercury 
Nickel 
Silva 
Vanadium 
Zinc 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00148 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15428 

78.4 
18.8 
557 

0.432 
59.9 
114 

12600 
80360 

1240 
2.55 
302 

28.9 
29.9 

3013 

5SOE-06 
5.65E-06 
3.07E-06 
3.73E-06 
2.43E-06 
2.68E-06 
7.54E-07 
l.&lQE-08 
4.99E-09 
2.43E-09 
1.62E-07 
2.56E-08 
1.28E-08 
1.28E-08 
l.Q7E-01 
l.OOE-03 
2.40E-04 
7.12E-03 
5.52E-06 
7.66E-04 
1.46E-03 
1.61E-01 
1.13EtOO 
159E-02 
3.26E-05 
3.86E-03 
3.69E-04 
3.82E-04 
3.85E-02 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

5.89E-07 
6.05E-07 
3.29E-07 
4.00E-07 
2.60E-07 
2.0BE-07 
8.08E-08 
2.03E-09 
5.34E-10 
2.60E-10 
1.74E-08 
2.74E-09 
1.37E-09 
1.37E-09 
2.llE-02 
l.O7E-04 
2.58E-05 
7.63E-04 
5.92E-07 
8.2lE-05 
1.56E-04 
1.73E-02 
1.2lE-01 
l.70E-03 
3.49E-06 
4.14E-04 
3.96E-05 
4.10E-05 
4.13E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

6.73E-07 
6.92E-07 
3.76E-07 
4.57E-07 
2.97E-07 
3.29E-07 
9.24E-08 
232E-09 
6.llE-10 
2.97E-10 
l.QQE-06 
3.13E-09 
1.57E-09 
1.57E-09 
2.42E-02 
1.23E-04 
2.94E-05 
%.72E-04 
6.76E-07 
9.38E-05 
1.78E-04 
l.Q7E-02 
1.38E-01 
l.Q4E-03 
3.99E-06 
473E-04 
4.52E-05 
4.68E-05 
4.72E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
5.00E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
l.OOEtOO 
4.00E-04 
3.OOE-04 
7.00E-02 
5.00E-03 
5.00E-04 
5.00E-03 
4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
7.00E-03 
3.00E-01 

CSF 
(KG- DAYIMG) 

7.30E-01 
7.30EtoO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30EtOO 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.60Et03 
1.60E t03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOE to0 
1.50EMO 
O.OOEtOO 
4.30EtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL. (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: JO-YEAR RESIDENT (ADULT AND CHILD) (RME) 
DETERMNEHAZAAD INMCES AND CANCER RISK 

HAZARD INDEX 
CHEMICAL 

HAZARD INDEX INCREMENTAL 
CHILD ADULT CANCER RISK 

Benzo(a)anthracene O.OOEtOO O.OOEtOO 
Benzo(a)pyrene 

5.90E-07 
O.OOEtOO O.OOE to0 

Benzo(b)fluwanthene 
4.47E-06 

O.OOEtOO O.OOE to0 
Benzo(k)fluaanthene 

6.57E-07 
O.OOE to0 O.OOE to0 

Chysene 
4.91E-08 

O.OOEtOO O.OOE to0 
Dibenz(a,h)anthacene 

5.05E-09 
O.OOEtOO O.OOEtOO 

Indeno(l,2,3-cd)pyene 
2.74E-06 

O.OOE to0 O.OOEtOO 
ATOClOr-1248 

3.34E-07 
O.OOEtOO O.OOEtOO 

Aroclor - 1260 
2.29E-06 

O.OOEtOO 
Dieldrin 

O.OOE to0 2.53E-06 
1.51E-02 1.62E-03 1.46E-06 

1.2.3.4.6.7.6-HpCDD O.OOEtOO O.OOE to0 3.71E-06 
1.2.3.4.6.7.6-HpCDF O.OOEtOO O.OOE to0 
1,2,3,6.7,6-HxCDF 

9.77E-07 
O.OOE to0 

0cDD 
O.OOEtOO 4.76E-06 

O.OOEtOO 
HpCDD 

O.OOEtOO 3.16E-06 
O.OOEtOO 

HpCDF 
O.OOEtOO 5.01E-06 

O.OOE to0 
HxCDF 

O.OOEtOO 2.50E-06 
O.OOEtOO 

Aluminum 
O.OOEtOO 2.50E-05 

1.97E-01 2.11E-02 
Antimony 

O.OOEtOO 
2.51EtOO 

Arsenic 
2.66E-01 O.OOEtOO 

6.01 E-01 
Barium 

6.56E-02 4.41E-05 
l.O2E-01 l.O9E-02 

Beryllium 
O.OOE to0 

l.lOE-03 
Cadmium 

l.lBE-04 2.91E-06 
1.53EtOO 1.64E-01 

Chomium 
O.OOEtOO 

2.92E-01 

COPPW 

3.12E-02 O.OOE to0 
4.03EtOO 4.32E-01 O.OOEtOO 

Iron 3.77EtOO 4.04E-01 
Manganese 

O.OOEtOO 
6.6iE-01 

MMCUry 

7.06E-02 O.OOEtOO 
l.OQE-01 l.l6E-02 O.OOEtOO 

Nickel l.Q3E-01 2.07E-02 O.OOEtOO 
Silver 7.39E-02 7.92E-03 
Vanadium 

O.OOEtOO 
5.46E-02 

Zinc 
5.65E-03 O.OOEtOO 

1.28E-01 1.36E-02 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL 1.45EtOl 1.55E+OO l.O7E-04 



Rl9( ASSESSMENT SPREADSHEET - DlRECT OERMAL CONTACT HnTH SOIL 

SITE NAME: lNlT 7 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: osmm 

HAZARD INDlCES AM INREMENTPL CANCER Rl9(S ARE CALCUATED BY THIS SPFEADS’iEET. 
EXPOSUAES THRWGH DERMAL CONTACT WITH SlJR=ACE/SLElSURFACE SOIL ARE EVALUATED 
ASSUM’TIONS ARE OUTLINED BELCW. 

EXPOSURE SCENARIO: Xl YEAR RESIDENT (RME) 

RfIOlANT EQWTICN: CEX= (CxSAxAFxAf3SxEFxED)/(BWxATxCF) 

WHERE: C = CCNCENTRATION IN SolL (MG/KG) 
SAl = YOUTH EKIN SLRFACE AREA (SQ CNDAY): 
W = ADLLT SKIN SUFlFACE AREA (SQ CM/DAY): 
AF = ACl-lERENCE FACTOR (MC$6Q CM): 

3910 
5230 

1 

ABS = ABSORPTION FRACTION: ORGANICS: 0.01 
lQECIMAL FRACTION) INORGANICS: 0.001 

EFl = YOLITH f3POSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSLRE FREQUENCY (DAYS/YEAA): 
ED1 = YOLITH EXF’OSURE DCRATION (YEARS): 
ED2 = AJILT EXPOSLRE DURATION (YEARS): 
BWl = BCOY WEIGHT YWTH (KG): 
By112 = BOXY WEIGHT AlYuLT p<G): 
AT1 = AVERAGING TlNE (DAYS), NONCARCINOGENS (YCIUTH): 
AT2 = AVERAGING TI fd! (DAYS), NONCARCINOGENS (ADUT) : 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MC$KG) 

350 
350 

6 
24 
15 
70 

2190 
0760 

25550 

CETERMlhE CoNbERsl Mv FACTOAS: 
CD = (C)*@A %il CM)*(AF MG/sQ m)*(ABS)*(EF DAYS’YEAR)*(ED YEARS)/(AT DAYS)/(EfvVKG)/(l Kal E6 MG) 

CO5EyaM.h = (CFl)*(C)* @ES) CFl = 2.50E-04 CANCER FISK = (CF3)*(C)*(ABS) cF3= 4.60E-05 
DOSEacblt = (ff2)*(C)*(ABS) cF2= 7.16E-05 



Rl9< ASSESSMENT SPREADSHEET - DlRECl OERMAL CONTACT WlTH SOlL (PAGE TWO) 
UNIT 7 - O&l. MCAS CHERRY POINT 
EXPOSURE SCENARIO: 30 YEAR RESIDENT (FiME) 
CALCUATEWSES: 

ABSORPTION ANNUAL YOUTH ANNUAL ADU_T LIFETIME AVERAGE DERMN RFD 
CHEMCAL C (MWG) FRACTION W= W3WDAY) W= (MGIKGIDAY) W= ~~IKcil~AYl WWGIDAV 

Benzo(a)antt-racene 
Benzo@)pyrene 
Benzo@)fluaanthene 
BenzoQc)fluuanthene 
Chrysene 
abenz(a,h)antkacene 
ndeno(l2,3-cd)pyrene 
koclcr-1248 
kocla-1260 
IIelctin 
I2,3,4,6,7,8-l-@CDD 

I2,3,4,~,7B-Hp~F 
1,2,3,6,7,~-HxCDF 

gEtI 

-IPf== 
-lxca= 
Yuminum 
htimmy 
tsenic 
klum 
3wyllium 
Cadmium 
Xlranlum 
3Jpper 
ron 
hnganese 

*WY 
Jkkel 
jilVer 
Ianadum 
!inc 

0.516 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00149 
0.00039 
0.00019 

0.0127 
0.002 
0.001 
0.001 
15428 

78.4 
18.8 
557 

0.432 
59.9 
114 

12600 
88366 

1240 
2.55 
302 

28.9 
29.9 

3013 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

1.29E-06 
9.77E-07 
1.44E-06 
l.O7E-06 
l.lOE-06 
6.00E-07 
7.30E-07 
4.75E-07 
5.25E-07 
1.47E-07 
3.70E-09 
9.75E-10 
4.75E-10 
3.17E-08 
5.00E-09 
2.50E-09 
2.50E-09 
3.86E-03 
l.Q6E-05 
4.70E-06 
1.39E-04 
l.O8E-07 
1.50E-05 
2.85E-05 
3.15E-03 
2.21E-02 
3.lOE-04 
6.37E-07 
7.55E-05 
7.22E-06 
7.47E-06 
7.53E-04 
O.oOEtOO 

3.70E-07 
2.aOE-07 
4.12E-07 
3.08E-07 
3.17E-07 
1.72E-07 
2.09E-07 
1.36E-07 
1.50E-07 
4.23E-08 
l.O6E-09 
2.79E-lo 
1.36E-10 
Q.lOE-09 
1.43E-09 
7.16E-10 
7.16E-10 
l.llE-03 
5.62E-06 
1.35E-06 
3.99E-05 
3.10E-08 
4.29E-06 
6.17E-06 
9.03E-04 
6.33E-03 
8.68E-05 
1.83E-07 
2.16E-05 
2.07E-06 
2.14E-06 
2.16E-04 
O.OOEtOO 

2.37E-07 
1.80E-07 
2.64E-07 
l.Q6E-07 
2.03E-07 
l.lOE-07 
1.34E-07 
8.74E-08 
9.66E-08 
2.71E-08 
6.81E-10 
1.79E-10 
8.74E-11 
5.84E-09 
9.20E-10 
4.60E-10 
4.60E-10 
7.10E-04 
3.61E-06 
8.65E-07 
2.56E-05 
l.QQE-08 
2.75E-06 
5.24E-06 
5.79E-04 
4.06E-03 
5.70E-05 
l.l7E-07 
1.39E-05 
1.33E-06 
1.38E-06 
1.39E-04 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
2.50E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt00 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
2.00E-01 
8.00E-05 
2.85E-04 
1.40E-02 
5.00E-05 
1.50E-05 
5.00E-03 
2.40E-02 
6.00E-02 
4.60E-03 
6.00E-05 
a.OOE-04 
l.OOE-03 
1.40E-03 
6.00E-02 

DERMAL CSF 
O<G-OAY/MG) 

3.65E-01 
3.65EtOO 
3.65E-01 
3.65E-02 
3.65E-03 
3.65EtOO 
3.65E-01 
1.50EtOl 
1.50EtOi 
3.20EtOO 
3.OOEt03 
3.20Et03 
3.00Et 04 
3.00Et 02 
3.00Et 03 
3.20E+03 
3.00Et04 
O.OOEtOO 
O.OOEtOO 
1.60EtOO 
O.OOE+OO 
4.30Et02 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.oOEtoO 
O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RI% ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOlL (PAGE THREE) 
UNIT 7 - 0l.B. MCAS CHERRY POINT 
EXPOSURE SCENARIO: 30 YEAR RESIDENT IRME) 
DETERMINE HAZARD INDICES AND CANCER RISK: 

1 

HAZARD INDEX HAZARD INDEX 
CHEMfCAL YOUTH ADULT 

Benzo(a)anttracene 
Benzo(a)pyrene 
Benzo@)flucranthene 
Benzo&)fluaanthene 
Chrysene 
DbenzQ,h)antfracene 
Indeno(l2,3-cd)pqrene 
Proclor-1248 
klxla-1280 
Delcfin 

12,3,4,6,78+WDD 
12.3,W,78-~~~ 
12,3,6,7,8-tiCUF 

F$El 

HpCW 
l-wff 
Aluminum 
Antimony 
henic 
&rium 
Beryllium 
Ckdmlum 
Chrcmium 

WV= 
Iron 
Manganese 

Mf=UY 
Nidtel 
SIVW 
Vanadium 
Zinc 

0 
0 

O.OOE+OO 
O.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
5.90E-03 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
l.Q3E-02 
2.45E-01 
1.85E-02 
Q.Q4E-03 
2.18E-03 
9.98E-01 
5.70E-03 
1.31E-01 
3.88E-01 
8.74E-02 
l.O8E-02 
9.44E-02 
7.22E-03 
5.34E-03 
1.28E-02 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.89E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.53E-03 
7.02E-02 
4.73E-03 
2.85E-03 
8.19E-04 
2.88E-01 
1.83E-03 
3.78E-02 
l.O8E-01 
l.Q3E-02 
3.04E-03 
2.70E-02 
2.07E-03 
1.53E-03 
3.80E-03 
O.OOE+OO 
O.OOE+OO 

INCREMENTAL 
CANCER RlSK 

8.88E-08 
8.58E-07 
9.85E-08 
7.22E-09 
7.42E- 10 
4.03E-07 
4.90E-00 
1.31 E-08 
1.45E-08 
8.88E-08 
2.04E-08 
5.74E-07 
2.82E-08 
1.75E-08 
2.78E-08 
1.47E-08 
1.38E-05 
O.OOE+OO 
O.OOE+OO 
1.38E-08 
O.OOE+OO 
8.54E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 

TOTAL 2.00E+OO 5.73E-01 3.91 E-05 



RISK ASSESSMENT SPREADSHEET - EXPOSURES ThMOUQH HOUSEHOLD USE OF QAOUNOWATW 

SITE NAME: UNIT 7 - OU3, MCASCHWRY POlNT 
LOCATION: NORTH CLROUNA 
DATE: cmKw99 

HAZARD INDICES AND INCREMENTAL CANCW RISKS ARE CALCULATEDBY ON THEFOLLOWIM SPREADSHEETS THREE EG’OSURE ROUTES lYIE CONSlOWED 
INQESTION OF QROUNOWATW, INHALATIONOF VOIATILES DURIM SHOWERINQBATHIN3. AND DWMAL CONTACT WHILE SHOWERINQBATHINQ 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENAFIIO: 24-YEAR ADULT RESIDENT (RMQ 

REFERENCES. EPA, DECEMBER ,999 
FOSTW AND CMOSTOWSKI. 1987 

INQESTION IEX = (CxAxEFxEq/(SWxAT) 

WHERE C = GROUNDWATER CONCENTRATION (MQ/lJ 
R = IKIESTION RATE (LITERS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = MPOSIME DURATION (YEARFJ 
EW = BODY WEIQHT(KQ) 

INHALATION 

AT = AVERAQINQ TIME (DAY* 

IEX = (9x R x E xED)IIEWxATxR~x 1EJ)x(Oa + MP(-Ra xO)/Ra - EXP(Rar(Ds-Ol)),Ra) 

WHERE S = VOLATILE ORQANIC CHEMICALQENWATION RATE (UQ/CUBIC METW/MIN) 
A = INHAVlTlON RATE (LITERS,MI~ 
D = SHOWER DURATION (MIN) 
RP = AIR EXCHANQERATE (IIMIN) 
01 = TOTAL DURATION IN sHowm ROOM (k41bj 
BW = BODY WEIGHT (KQ) 

DWMAL CONTACT, DM = (C x PC x AV x ET I E x EDjtBW x AT x IaoO) 

WHERE: C = QROUNDWATER CONCENTRATION (8.4014 
PC = THE PERMEPglLlW CONSTANT CF CHEMICAL (CM/b‘?) 
AV = THE SKIN SURFACEAREA AVAILPBLE FOR CONTACT (Cw.2) 
ET = EXPOSURE TIME (IBSiDAYJ 
EF = EXPOSURE FREQUENCY (OAYS,YEAR) 
ED = DBOSWE DURATION (YEARS, 
SW= BODY WEIQHT(KQ) 
AT = AVERAQINQ TIME (DAYS) 

SV = SHOWER ROOM AR VOLUME (@‘3) 
R = IDEALQAS LAW CONSTANT(ATM-M**3/MOL,K, 
EF = EXPOSURE FREOUENCY (OAYSIYEAR) 
ED = DBOSURE DURATION (YEARB) 
AT = AVERAGING TIME (DAY@ 

NPUT PMAMETERS. 

NQESTlON ADULT EXPOSURE DWMAL CONTACT ADULT EXPOSURE 

R: 
EF- 
ED: 
Ew: 
AT(NON) 
AT(CAR) 

NHALATION: AOULT EXPOSURE 

R: 10 6’ 
e.w: 70 b 
a. 12 TI’ 
DI. 20 Tt 
Ra: 0.0063 Ml. 
sv. 12 k42: 
ED: 24 T. 
R- 0.000092 FR. 
EF 350 AT- 

2 
350 

24 
70 

9790 
25550 

CONVWSION 
FACTOR (NONCAR) - 

CONVWSION 
FACTCR (CARCIV = 

AV’ 19400 CONVWSION 
2 74E-02 ET 02 FACTOR (NONCAR) = 5 32E-02 

EF. 360 
ED 24 CONVWSION 

9.396-03 BW. 70 FACTOA (CARCIM = 1 82E-02 
AT (NON: 97eo 
AT (CAR): 25550 

2 
293 
319 

0.992 
0916 

293 
10 

9760 (NONCAR) 25550 (CAACIY 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE TWUj 
UNIT 7 - OUS. MCAS CHWRY POINT 
EXPOSURE SCENARIO: 24-YEAR ADULT RESIDENT (RYE) 
CALCULATE DOSES. 

CHEMICAL 

s.nz.n. 
cb-1%Dkhbroamen9 
~ulr-1.2-Dkhbro9m9n. 
Vhyl Chbridm 
2-MamyhphthMna 
bi.(2- l m*nl)phm9kk 
P9ntachbrophoml 
4.4’- ODT 
ErdosUfur~ I 
AMtinY 
&sank 
Cadmhm 
Brhml 
QJPPW 
h7 
MupmW* 
ACn*lum 

GW CONC. MOLECULAR HENRYS LAW MASS TRANSFW OERMAL PWM. AR CONCENTRATION 
WGLI WEIGHT CONSTANT CO8=FlClENT (KA) CONSTANT (MG- YINILRHOWER) 

0.03, 
0001 
0.002 
0.008 

ow967 

7611 
mm 
9694 

625 
142 2 

39954 
26634 
354 49 
4w 95 
12175 

74.92 
11241 
137 33 
63.546 
55 947 

5.55E-03 
4 OBE-03 
3 WE-07 
6 67E-03 
4 WE-04 
3 WE-07 
2 WE-09 
3 69E-05 
I OIE-04 
ooE+w 
oooE+w 
0 ooE+w 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+00 
O.WE+W 

1 6sE+o1 
1 67E+Ol 
2 12E-02 
2 13E+01 
0 74E+W 
l.ME-02 
1 16E-01 
125E+W 
2 49E+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
o.wE+W 
0 WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 wlz+w 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 wE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 OOE+W 

2.1OE-02 
1 WE-02 
1 WE-02 
7 ME-03 
O.WE-02 
33OE-02 
6.5OE-01 
4 ME-01 
3.9OE-07 
1 WE-03 
1 WE-03 
1 WE-03 
I WE-03 
1 WE-03 
1 WE-03 
1 WE-03 
I WE-03 

1 O?E-03 
5 62E-05 
166E-07 
4 OlE-04 
353E-04 
1 14E-W 
5 16E-07 
2 7OE-06 
1 WE-07 

0.0249 
0.001 

52E-06 
000001 
0.00745 

o.o,m 
00040 

0.66% 
O.W25 

9994 
0.26 54 936 
444 29.99 

0 WEtW 
0 WE+00 
0 WEtW 
0 WEtW 
0 WE+00 
o.WEtW 
0 WEtW 
0 WE+00 
O.WEtW 
0 WE+00 
0 WE+W 
O.WE+W 
OWEtW 
0 WEtW 
O.WEtW 
0 WE+00 
0 WE+00 
O.WEtW 
OWE+00 
0wEtw 
OWEtW 
0 WE+00 
O.WEtW 
0 WEtW 
oooEtw 
o.wEtw 
0 WE+00 
0 WE+00 
O.WEtW 
OWEtW 
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ISX ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREEJ . 
NIT 7 - OU3. MCAS CWERRY POINT 
XPOSURE SCENARIO: 24-YEAR ADULT RESIDENT (RM@ 
ALCULATE HAZLRD INDICES. 

ANNUAL 
IFaESTlON 

DOSE 

ANNUM 
DERMAL 

DOSE 

ANNUAL 
INHALATION 

DOSE 
INGESTION 

RfD 
DERMM 
RfD 

INHALATION 
R,D 

HAZARD INDEX 
INDESTION 

HAZARD INDEX 
DERMM 

HAZARD INDEX 
INHALATION 

TOTAL 
HEMICAL HAZAJ3D INDEX 

rnzsne 3 WE-04 3wE-04 1 HE-03 2 63EtW 3 1oEtw 
r-1.2-Dkhbrodhma I WE-02 6 WE-03 0 WEtW 2 74E-03 2 61E-03 
am-1.2- Dkhbroathene 2 55E-06 2 WE-02 16OE-02 0 WE+W 2 74E-03 26tE-03 
hYlChbrk!a 5 5oE-05 0 wE+oo 
- tidhyhaphthakn. 

0wEtw 0 WE+00 OwEtW OwEtw 
3 55E-05 4 64E-05 4 WE-02 0 WE+00 0 WE+W 6 62E-03 662E-03 

ir(2- dhyhoxy)phthakt4 4 37E-05 t ME-07 2 WE-02 t lOE-02 0 WEtW 3 4tE-02 3 ItE-02 
nniachbropheml 3.45E-05 7 WE-08 3 WE-02 t 5OE-02 oooEtw 9 IJE-M 322E-03 
4’- CID1 t lSE-07 3 62E-06 5 WE-04 4 WE-04 0 WE+00 2 65E-04 562E-O4 
Idolt#lan I 207E-13 l.UE-08 6 WE-03 3.WE-03 0 WE+00 4 57E-05 4 57E-05 
ntmJny 3 66E-07 0 WE+W 4 WE-M BWE-05 0 wE+W 5.loE-01 5 (SE-01 
rsenk t 05E-06 O.WEtW 3 WE-04 2 65E-04 0 WE+OQ 16iE+W t .6lE+W 
timlun 2 44E-07 0 WE+00 5 WE-04 15OE-05 0 WE+00 2 52E-01 2 66E-Ot 
skin 3 51E-05 owEtw 7 WE-02 14oE-02 14x-04 2.5SE-01 2 6lE-Ol 
DPP- 3 32E-06 0 WE+00 4 WE-02 240E-02 0 WEtW 4 26E-02 136E-04 426E-02 
>n 4 73E-W O.WEtW 3 WE-01 6 WE-02 0 WE+W 6.tZE-01 7 66E-03 6 2OE-01 

136E-05 ooaE+w 2 4oE-02 4 a-03 143E-05 2.97E-01 3WE-03 306E-01 
236E-M . O.WEtW t WE+W 2 WE-01 OWE+00 ,.22E-01 ,16E-03 123E-01 

cl 0 WE+W O.WE+W O.WE+W O.WEtW OWE+W 
0 owE+w D WE+W O.WE+W OOOE+W 0wEtw 
0 0 WE+W O.WE+W OWE+00 0 WEtW O.WE+W 
0 O.WE+W 0 WE+00 O.WE+W O.OOEtW 0 WEtOO 
0 OwEtw oooEtw 0wEtw O.WEtW 0wEtw 
0 0 WE+W o.wE+m O.WEtW OWEtW 0 WE+W 
0 OWE+00 0 WE+W OWEtW OWEIW OWE+00 
0 0 wlz+w 0 WE+W OWE+00 owEtw 0 WE+W 
0 OWE+W O.WE+W OWE+00 OWE+00 OWE+00 
0 0 WE+W 0 WE+W o.wEtw O.WE+OO 0 WE+W 
0 0 WE+W 0 WE+w 0 WEtW O.WE+W 0 WEtW 
0 0 WE+00 0 WE+W O.WE+W o.wE+w 0 WEtW 
0 OWE+00 0 WE+W OWE+00 0 wlz+w 0 WE+W 
0 0 WE+W 0 WE+W 0 WE+W 0 WEtW 0 WEtW 
0 0 WE+00 0 WE+00 O.WE+W 0 WE+W OWEtW 
0 0 WE+W O.WEtW OWE+00 0 WE+00 OWE+00 
0 0 WE+W OWEtOO 0 WEtW 0 WE+W 0 WEtW 
0 0 WE+W 0 WE+W O.WE+W OWE+W OWE+00 
0 0 WEtOO 0 WE+W OwEtOO 0 WEtW 0 WECW 
0 OOOEtW 0 WE+W 0 WEtW OWEtW 0 wE+W 
0 0 WE+W 0 WEtW O.WEtW o.WE+W OWEtW 
0 O.WEtW 0 wE+w O.WE+W O.WE+W OWEtW 0 WE+W 0 mE+w 

64OE-04 
2 74E-05 
5.46E-05 
164E-04 
2.65E-c4 
(I 62E-04 
2 74E-05 
t 42E-07 
2 74E-07 
Z.cME-M 
5 42E-04 
126E-64 
l.WE-02 
17lE-03 
P.UE-01 
7 12E-03 
t 22E-01 
O.WE+W 
0 ooE+w 
o.ooE+cQ 
0 WE+00 
OWE+00 
O.WE+W 
0 WE+W 
0 WE+00 
0 WEtW 
OOOEtW 
0 WEtW 
oooE+w 
OWE+00 
o.ooEtw 
0 WE+00 
0 WE+00 
OOOE+W 
0 WE+00 
OWE+00 
O.WEtw 
0 WE+W 

346E-05 
5.32E-07 
1 WE-06 
2 33E-oe 

261E-04 
7 70E-06 

l15E-01 
6 64E-05 
6 64E-05 
owE+w 
0 WE+00 
3.97E-03 
2.3OE-03 
2 97E-04 
OSlE-11 
4 65E-03 
3 6SE-03 
1.63E-02 
2.51E-03 

153E-01 
OWE+00 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
oooEcw 
OWE+00 
0 WEtW 
OWEtW 
0 WE+W 
0 WE+W 
oooE+w 
0 WE+W 
OWE+00 
oooE+w 
0 WE+W 
0 WE+00 
OWEtW 
0 WEtW 
0 WE+W 
0 WEtw 
0 WEtW 
OWEIW 
0 WE+W 
OWE+00 
OWE+W 
OWEtW 
0 WE+W 
OWE+00 
0 WEtW 
OOOE+W 
0 WE+00 
OOOEtW 
OOOE+OO 
0 WE+W 
0 WEtW 
0 WE+W 

JTAL HAZMD INDEX 6.WEtW I .lKE-01 t 53E-01 I.SOE+W 



1lSK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
JNIT 7 - OUS. MC= CHWRY POINT 
iXPOSURE SCEWAAIO: 24-YEAR ADULTRESIDENT (RUE) 
:ALCULATE tNCREMENTALCANCW RISK 

:HEMICAL 

l8hJm 
ZPPW 
‘0” 
kganr* 
Nrkum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.34E-04 
9 39E-03 
4 66E-06 
9 388-06 
7 WE-05 
,66E-04 
4 32E-05 
6 21E-03 
5 67E-04 
8 35E-02 
2 UE-03 
4.171-02 
0 wE+w 
owEtw 
owlztw 
0ooEtw 
0 WE+00 
OWE+00 
OWE+00 
0 WE+00 
OWEtW 
O.WEtW 
OWE+00 
0 WEiW 
o WEtW 
0 WE+W 
O.WE+W 
0 WE+W 
0 WE+00 
O.WEtW 
0wEtw 
0 WE+00 
O.WEtW 

I lSE-05 
t 62E-07 
3 ME-07 
7 SEE-07 
t 22E-05 
t ME-05 
116E-05 
4 07E-06 
7 11E-14 
1 36E-07 
3 6lE-07 
6 36E-06 
12OE-05 
1.14E-06 
t 62E-04 
4 74E-06 
6 06E-05 
0 WE+00 
0 WE+00 
0 WE+W 
0 WEiW 
O.WEtW 
0 WE+W 
0 WE+00 
0 WE+00 
0 WE+W 
0 WE+00 
0 WE+00 
0 WEtW 
0 WEtW 
0 WE+00 
0 WE+00 
O.WE+W 
OWE+00 
0 WEiW 
O.WE+W 
O.WEtW 
0 WE+00 

1 69E-05 
1 66E-05 
6 ME-06 
2 43E-06 
t 3tE-09 
4 WE-OS 
0wEtw 
0 ooE+m 
0 WE+W 
owE+w 
0 wE+w 
o.wEtw 
oooEtm 
owE+w 
oooEtw 
0ooEtw 
0 wE+w 
oooE+w 
0 wE+w 
0 WE+W 
owE+w 
o.ooE+w 
o.oGE+w 
oooE+w 
owE+w 
0wEtw 
owE+w 
o.wE+w 
owE+w 
o.wE+w 
O.WEtW 
0 WE+W 

2.mE-02 2 mE-02 
OWE+00 0 WE+00 
OWE+00 O.WEtW 
1 mEtW 2 36Etm 
0 WE+00 0 WE+00 
t 40E-02 2 55E-02 
t mE-01 6 WE-02 
340E-01 4 25E-01 
0 WE+W 0 WEtw 
0 WE+00 0 WE+00 
t 5OEtW 16OEtW 
0 WE+00 O.WE+W 
0 WE+00 0 WE+00 
0 WE+00 O.WE+W 
0 OcEtw O.WE+W 
0 WE+00 0 WE+00 
0 WE+00 O.WEtW 

2 mE-02 
OWE+00 
0 WE+00 
3 WE-01 
0 WE+W 
OWE+00 
OOOEtW 
3 40E-01 
OWEtW 
OWE+00 
t 51EtOl 
6 30EtW 
0 WE+W 
0 WE+00 
OwE+w 
0 WE+00 
0 OOE+W 

owE+w 
0 WE+W 
o.ooEtw 

6.44E-06 
0 WE+00 
O.WE+W 
l.OIE-04 
0 WE+W 
3.271-m 
113E-06 
t .WE-08 
0 WE+00 
O.WE+W 
2.79E-04 
o.wEtw 
0wEtw 
O.WEtW 
0 WEtW 
0 WE+00 
0 WE+00 
O.WE+m 
0 WE+00 
O.WEtW 
0 WE+W 
0 WEtW 
O.WEtW 
0 WE+00 
0 WE+00 
0 WE+W 
owEtw 
O.WEtW 
O.WE+W 
0 WE+00 
O.WE+W 
O.WE+W 
0 WE+00 
O.WEtW 
0 WEtw 
O.WE+W 
o.wE+w 

3 UE-07 
O.WEtW 
OWE+00 
1 WE-06 
OWE+00 
3 62E-07 
7 llE-07 
173E-06 
O.WEtW 
O.WEtw 
5 77E-07 
owE+w 
OWE+00 
0 WE+00 
0 WEtW 
0 WE+00 
0 WE+00 
0wEtw 
OWEtW 
O.WE+W 
O.WEtW 
OWEtW 
OWE+00 
OmEtW 
OWEiW 
O.WEtW 
O.WEtW 
0 WE+00 
O.WEtW 
OWE+00 
0 WE+00 
0 WEtW 
0 WE+00 
0 WE+W 
o.WEtW 
0 wE+w 
OWE+00 

O.WE+W 

2 6OE-06 
0 WEtW 
0 WE+00 
5 66E-C-3 
0 WE+W 
0 WE+00 
0 WEtW 
445E-10 
OWE+00 
0oGEtw 
o.wEtw 
oooEtw 
oooEtw 
OWE+00 
OWE+00 
OWEtW 
OWEtW 
0 WE+00 
0 WEtW 
OWEIW 
OWEtW 
OWEtW 
0 WEtW 
0 WE+00 
0 WEtW 
OWE+00 
OWE+00 
0 WE+00 
0 WEtW 
0 WEtW 
0 WEtW 
0 WEtW 
0 WEtm 
0 WEtW 
OWE+00 
O.WEtW 
0 WE+W 
OWE+00 

t i4E-05 
0 OOEtm 
O.WEtW 
, 15E-04 
0 WE+W 
3 66E-06 
1.64E-06 
3UE-03 
0 WE+00 
0 wE+w 
266E-04 
OWE+00 
owE+w 
oooEtw 
owEtw 
o.wE+w 
OWEtW 
OWE+00 
0 wE+w 
0 WE+W 
oooE+w 
oooE+w 
OWEtW 
0 WE+W 
oooE+w 
0 wE+w 
oooEtw 
owEtw 
oooE+m 
0wEtw 
OWE+00 
owEtw 
0oeEtw 
o.wEtw 
o.wEtw 
owE+w 
0 WEtw 
0 WE+W OWE+00 

0 O.WE+W O.wEtW o.ooE+w o.wEtw O.WE+W O.WEtW o.wE+w 

‘OTAL RISK 3.66E- 64 3.95E-06 626E-m 4.11E-64 

LlFETlME AVO LEETIME AVG 
INGESTION DOSE DWMAL DOSE 

29tE-M 
9 39E-06 
1.66E-05 
564E-05 
9 06E-05 

LF ETIME AM CSF CSF 
INHALATtON DOSE INGESTION DERMAL 

6 66E-05 
2 64E-06 
6 74E-09 

CSF 
tNHAlATlON 

CANCER RISK CANCER RISK 
INGESTION DERYAL 

CANCER RISK 
INHALATION 

TOTAL 
CANCER RISK 



J.5.11 SURFACE WATER/SEDIMENT EXPOSURES 



RISK ASSESSMENT SPREADSHEET - INCIIXNTAL INGESTION OF SEDIMENT 

SITE NAME: SLOCUM CREEK - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADULT RECREAllONAL USER (RYE) 

RELEVANT EQUATION: IM = (C x IR x Fi x EF x EQ/(BW x AT x CF) 
I 
1 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 E t6 MGIKG) 

ENTER INPUT PARAMETERS: 
ADULT: CHILD: 

I 
IA: 100 IR: 0 
EF: 45 EF: 1 
Fi. 
Eb: 0.5 30 ED: Fi: 1 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 10950 AT(N ON): 365 

DETERMElE CONVERSION FACTORS: 
ADULT: CHILD: ADULT/CHILD (CANCER RISK): 

CF: 6.61E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.77E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE TWO) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADULT RECREIATlONAL USER (RYE) 
CALCULATE DOSES: 

ADULT 
CHILD ANNUAL ANN UAL LlFmME AVERAGE RFD CSF 

CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) (MGIKGIDAY) (KG-DAY/BAG) 

Arsenic 3.2 O.OOE to0 2.82E-07 1.21E-07 3.00E-04 1.50EtOO 
Beryllium 0.94 O.OOE to0 8.2BE-08 3.55E-08 500E-03 4.30EtOO 
Iron 6700 O.OOE to0 5.90E-04 253E-04 3.00E-01 
Manganese 344 O.OOEtOO 3.03E-05 1.30E-05 240E-02 
Mercury 4.3 O.OOEtOO 3.79E-07 1.62E-07 3.00E-04 

O.OOEtOO O.OOE to0 0.00Et00 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADULT RECREATlONAL USER (RME) 
DETEAMME HAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX 
CHEMICAL CHILD ADULT 

Arsenic 
Beryllium 
Iron 
Manganese 
Mt3Wry 

0 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE tO0 
O.OOE+OO 

9.39E-04 
1.66E-05 
l.Q7E-03 
1.26E-03 
1.26E-03 
O.OOE tO0 

INCREMENTAL 
CANCER RISK 

i.BlE-07 
1.53E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

I TOTAL O.OOE+OO 5.45E-03 3.34E-07 



RISK ASSESSMENT SPREADSHEfZT - DIRECT DERMK CONTACT WITH SEDIMENT 

SlTE NAME: SOCUM CREEK - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ~~mlss 

HAZARD INDlCES AM INREMENTPL CANCER RlS%S ARE CALCUATED BY THIS SPFEADSHEET 
EXPOSURES THROUGH DERMAL CONTACT WlTH SEIIMENT ARE EVAJ4TED. 
ASSUMPTIONS ARE OU-ILINED BELOW. 

EXPOSURE SCENARIO: RECREATIONAL AWLT (RME) 

RELEVANT EQU4TION: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

WI-WE C = CCNCENTRATION IN SEDIMENT (MJIGMG) 
iti41 = YOUTH 9(IN SLAFACE AREA (Sa CWAY): 0 
St2 = ADU-T SKIN SURFACE AREA (SQ CM/DAY): 5170 
/%= = ADHERENCE FACTOR (?vlG/SCl CM): 1 

AEIS = ABSOWTION FRACTION: WGANICS 0.01 
(DECIMAL FRACTION) INOFKWNCS: 0.001 

EFl = YOUTH MPOSURE FREQUENCY (DAYS/YEAR): 
EFP = AOLLT EXPOSURE FREWENC? (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DlRATloN (YEARS): 
ED2 = ADUT EXPOSUAE CURATION (YEARS): 
BWl = BOOY WEIGHT YCUTH KG): 
!3W = BODY WEIGHT AWLT a(G): 
AT1 = AVERAGING TIME (DAYS), NCNCAF!ClNCGENS (YCUTH): 
AT2 = AVERAGING TINE (DAYS), NCNCARCINOGENS (ADUT): 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MGKG) 

1 
45 

1 
30 

1 
70 

365 
10950 
25550 

DETERMINE CONVERSlCN FACTORS: 

EX = (C?*(SA % CM)*(AF WSQ CM)*(IrSS)*(EF DAYS/YEAR)*(ED YEAF(S)/(AT DAYS)/(ETWKG)/(l KGhE6 MG) 

DOSEycuth = (CFl)*(C)* (ABS) CFl = O.oOEtoo CANCER RlSK = (CF3)*(C)*(ABS) U=3= 3.90E-06 
DOSEachlt = p2)*(C)*(ABS) cF2= 9.1 iE-06 



31% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH SEDIMENT (PAGE TWO) 
3eOCl.M CREEK - OLB, MCAS CHERRY POINT 
3POSURE SCENARIO: RECREATIONAL ADULT @ME) 
XXUATE WSES: 

ABSORPTION ANNUAL YOUTH ANNUAL AIM-T LIFETIME AVERAGE DERMAL RFD LIERMAL CSF 
3iEMCAL c WWG) FRACTION Do= (~KGDW W= H3=/WW W= &Q?WDAY) (Mc;n<G’~V (KG-DAY/MIS) 

tsenic 3.2 0.001 O.OOEtoo P.QlE-06 1.25E-06 2.65E-04 
3eryllium 

1.60E+oo 
0.94 0.001 o.ooEtoO 6.56E-09 3.67E-09 5.00E-05 4.30E+02 

-on 6700 0.001 6.10E-05 O.OOEtOO O.OOEtOO 6.00E-02 O.OOE+OO 
hanganese 344 0.001 O.OOEtOO 3.13E-06 1.34E-06 4.606-03 o.OOE+oo 

&WY 4.3 0.001 O.OOE+OO 3.92E-06 1.66E-06 6.00E-05 O.OOEtOO 
o.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEt 00 0.00Et00 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtoO O.OOEtOO 
O.OOE+OO O.OOEt 00 O.oOEt 00 
O.OOEtoo O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+ 00 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO 0.00Et00 O.OOEt 00 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEt 00 
O.OOE+OO o.oOE+oo O.OOEtOO 
O.oOE+00 O.OOE+OO O.OOE+OO 
O.OOE+oO O.OOEtoo O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO 
0.00Et00 O.OOEt 00 O.OOEt 00 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOE+oO O.OOEtoO O.OOE+OO 
O.OOE+OO o.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEt 00 O.OOEt 00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 0 OOEtOO 

__~ -__ -- 



RI% ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SEDIMENT (F’AGE THREE) 
SOCUM CREEK - OLB, MCAS CHERRY POINT 
MPOSURE SCENARIO: RECREATIONIU.. ADU-T (RME) 
DETERMINZ HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOLITH ADCLT CANCER RlSK 

Prsenic O.OOEtOO l.O2E-04 2.00E-06 
Beryllium O.OOEtOO 1.71E-04 1.56E-06 
Manganese O.OOE+OO 6.61 E-04 O.OOEtOO 

M-Y O.OOEtOO 6.53E-04 O.OOEtoO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEt 00 O.OOEtoO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtoO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+ 00 O.OOE+OO 
0 O.OOE+OO 0.00E+00 O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOE+ 00 
0 O.OOEtOO O.OOEt 00 O.OOEtOO 
0 0.00E+00 0.00E+00 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOEt 00 
0 O.OOE+OO O.OOE+ 00 O.OOEtOO 
0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO OjOOEt 00 0.00Et00 
0 O.OOEtOO O.OOE+OO O.OOEt 00 
0 O.OOEtOO O.OOEtOO O.OOE+Oo 
0 O.OOEtOO O.OOEt00 O.OOE+OO 
0 Q.OOE+QQ Q.QQEt 00 Q.QQEtQQ 
0 O.QOEtOQ O.OQE+QO O.OOE+ 00 
0 O.OOE+OQ Q.QOE+ 00 Q.QQE+QQ 
0 Q.QQEtOO O.QOE+QO O.OOE+OO 
0 Q.QOE+OQ Q.QOEt 00 Q.QQE+QQ 
0 O.OQE+OQ Q.QQE+QO Q.OOE+ 00 
0 Q.OQE+OQ O.OQE+OO O.OQE+OQ 
0 Q.QOE+OQ Q.QQE+OO Q.QQEtOO 
0 Q.QOE+QQ O.OQE+QQ Q.OOE+QQ 
0 Q.OOE+OQ Q.OOEtOO O.QOEtQO 
0 Q.OOE+QQ Q.QQEtQQ O.OOE+QQ 
0 O.QQE+OO O.OQE+QO Q.OOEtQQ 
0 Q.QOE+QQ O.OOE+oo Q.OOE+OO 
0 O.OOE+QQ Q.QQEtQQ Q.OQEtQO 

-“-I-Al n nnclnn . P,C-ncl 4 Pa-lE-#I* 



-- 

4SK ASSESSMEHT SPREADSHEET - SURFACE WATER EXPOSURES WHILE !%VlMMWG 

- - 

SITE NAME: SLOCUM CREEK - OU3, MCAS CHERRY POINT 
.OCATlON: NORTH CAROLINA 
Ml-E: WOW96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET 
i-W0 EXPOSUfZ SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND 
\CCIDENTAL INGESTION OF WATER DURING SWIMMING. ASSUMPTIONS ARE OUTLINED BELOW. 

3POSURE SCpIARI6: AWL1 RECREATlONM USER (RME) 

3EFERENCE: EPA, DECEMBER 1989 

NGESTION: IEX= (CxCRxETxEFxED)/(BWxAT) 

WHERE: C = SUFFACE WATERCONCENTRATION (MC/L) 
CR = CONTACT RATE (LITERS/HOUR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = E)(POSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DEF&lIU_ CONTACT: DEX= (C~SA~PCXETXEF)/(BW~AT~~O~O) 

WHERE: C = SUFFACE WATERCONCENTRATION (t&Z/L) 
SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM) 
PC = DEAMAL PERMEABILITY CONSTANT (CMiHR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXF’OSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 

UPUT PARAMETERS: 

UGESTION: 

CR: 0.05 AVEWGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 6.61E-05 
EF: 45 
ED: 30 LIFElIME ANNUAL DOSE 
aw: 70 COMIERSION FACTOR 3.77E-05 
AT(NONCAR): 10950 
AT (CAR) : 25550 

IERMAL: 

SA: 19400 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.42E-02 
EF: 45 
ED: 30 LIFETIME ANNUAL DOSE 
BW: 70 CONVERSION FACTOR 1.46E-02 
AT(NONCAR): 10950 
AT(CAR): 25550 



ItSK ASSESSMEHT SPREADSHEET - SURFACE WATER EXPOSURES WHILE SWIMMING (PAGE TWO) 
iLOCUY CREEK - OLU. MCAS CHERRY POINT 
3POSURE SCENARIO: AWLT RECREATIONAL USER (RME) 
TALCMATE HAZAfUl INDiCES (INGESTION): 

AVERAGE INGESTION 
coNcENlRAlloN ANNUAL DOSE REFERENCE DOSE 

:HEMlCM WY-I WWWMW (MGIKGIMY) 

;hromlum 0.034 2.99E-06 5.OOE-03 
:oppec 0.029 2.55E-06 4.00E-02 
dercuy 0.00045 3.96E-06 3.OOE-04 
lickel 0.038 3.35E-06 2.OOE-02 

HAZARD 
INDEX 

5.99E-04 
6.36E-05 
1.32E-04 
1.67E-04 

‘OTAL HAZARD INDEX 9.62E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE SWIMMING (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POlNT 
EXPOSURE SCENARIO: ADULT RECREAllONAL USER (RME) 
CALCULATE HAZARD INDICES (DERMAL): 

DERMAL AVERAGE DERMAL 
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE 

CHEMlCM (MC/Y CONSTANT (MGIKGIMYl WWWMV 

Chromium 0.034 l.OOE-03 l.l6E-06 5.OOE-05 
Copper 0.029 l.OOE-03 9.9lE-07 2.40E-02 
tvlerclry 0.00045 l.OOE-03 1.54E-06 6.OOE-05 
Nickel 0.036 l.OOE-03 1.30E-06 e.OOE-04 

TOTAL 
HAZARD HAZARD 

INDEK-DERMAL INDM 

232E-02 2.36E-02 
4.13E-05 l.O5E-04 
2.56E-04 3.00E -04 
1.62E-03 1.79E-03 

I 0 

TOTAL HAZARD INDEX 2.52E-02 2.61E-M 
I 



I 
RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE SWIMMING (PAGE FOUR) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADULT RECREATIONAL USER(RME) 
CALCULATE INCREMENTALCANCER RISK 

LIFETIME AVERAGE LIFETIME AVERAGE 
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DEFIMAL 

CliEMlcAL (MWWMY) W/KG/DAY) (KG-MY/MG) (KG-MY/MG) 

INCREMENTAL INCREMENTAL TOTAL 
CANCER RISK CANCER RISK INCREMENTK 
INGESTION DERMAL CANCER RISK 

Chromiun 1.26E-06 4.98E-07 O.WE-+W O.WEtW O.WEtW O.WEtOO O.WEtW 
Copper l.O9E-06 4.25E-07 O.wEtw O.WEtW O.WEtW O.WEtW O.WEtW 
Mercury 1.70E-00 6.59E-09 O.OOEtOO O.WEtW O.WEtW O.WEtW O.WEtW 
Nickel 1.43E-06 5.56E-07 O.WEtw O.WEtW o.wEtw O.WEtW O.WEtW 

TOTAL RISK O.WEtOO O.WEtCUl O.WE+OO 

. 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FISH 

SITE NAME: SLOCUM CREEK - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: mo4/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUmATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH INGESTION OF FISH ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: RECREATIONAL ADULT (RME) 

REFERENCE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IEX = (Csw x BCF x IR x FI x EF x ED)/(BW x Al-) 

ASSUMPTIONS: CSW = CONCENTRATION IN SURFACE WATER (MG/L) 
BCF = BIOCONCENTRATION FACTOR (L/KG) 
IR = INGESTION RATE vG/MEAL): 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: 

0.284 
0.1 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): 40 
ED = EXPOSURE DURATION (YEARS): 30 
BW = RECEPTOR BODY WEIGHT (KG): 70 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: la950 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 

DETERMINE CONVERSION FACTORS: 

ANNUAL AVERAGE INTAKE: CFl = 5.34E-05 
LIFETIME AVERAGE INTAKE: CF2 = 2.29E-05 



RISK ASSESSMENT SPREADSHEET - FISH INGESTION (PAGE TWO) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: RECREATIONAL ADULT (RME) 
CALCULATE DOSES: ANNUAL LIFETIME 

AVERAGE DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
CHEMICAL C (MGR) BCF (L/KG) (MGIKGIDAY) (MO/KG/DAY) (MGIKGIDAY) (KG- DAY/MG) INDEX CANCER RISK 

Chomium 
COPPer 
Mercuy 
NlCk9l 

0.034 l.OOEtOO 1.61E-06 7.77E-07 5.00E-03 O.OOEtOO 3.63E-04 O.OOEtOO 
0.029 1.60EtOl 2.46E-05 l.O6E-05 4.00E-02 O.OOEtOO 6.19E-04 O.OOEtOO 

0.00045 l.OOEtOO 2.40E-06 l.O3E-06 3.00E-04 O.OOEtOO KOOE-05 O.OOEtOO 
0.036 l.OOEtOO 2.03E-06 6.69E-07 2.00E-02 O.OOEtOO l.OlE-04 O.OOEtOO 

l.l6E-03 O.OOE+Q6 

c 



RISK ASSESSMENT SPREADSHEET - INClDENTAL INGESTION OF SEDIMENT 

SITE NAME: SLOCUM CREEK - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 

RELEVANT EQUATION: IEX = (C x IR x Fix EF x EQ/(SW x AT Y CF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQlJBlCY (EVENTS/YEAR) 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1E+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADOLESCWT: CHILD: 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 10 ED: 1 
BW: 45 SW: 1 
AT(CAR): 25559 AT(CAR): 25556 
AT(N ON): 3650 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADOLESCENT: CHILD: ADOCESCENT/CHLD(CANCER RISK): 

CF: 3,65E-06 (AVG ANNUAL DOSE) CF: o.OOEtOO (AVG ANNUAL DOSEJ CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE TWO) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADOLESCENT 
CHILD ANNUAL ANNUAL LIFETIME AVERAGE RFD CSF 

CH EYICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (YG/KG/DAY) (KG- DAYIMG) 

benic 
kyllium 
ran 
Wanganese 
uefcury 

too 
too 

3.2 O.OOEtOO l.l7E-07 1.67E-06 3.00E-04 l.SOE 
0.94 O.OOEtOO 3.43E-06 4.91E-09 5.00E-03 4.30E 

6700 O.OOEtOO 2.45E-04 3.50E-05 3.00E-01 
344 O.OOE to0 1.26E-05 1.60E-06 2.40E-02 
4.3 O.OOEtOO 1.57E-07 2.24E-06 3.00E-04 

O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE THREE) 
SLOCUM CREEK - OU3. MCAS CHERRY POINT 
EXPOSURE SCBJARIO: ADOLESCENT TRESPASSER (RUE) 
DETERMNE HAZARD INOlCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX 
CHEMICAL CHILD ADOLESCENT 

Arsenic O.OOEtOO 3.90E-04 
Beryllium O.OOEtOO 6.67E-06 
Iron O.OOEtOO 6.16E-04 
Manganese O.OOEtOO 5.24E-04 
Mercury O.OOEtOO 5.24E-04 

0 0.00Et00 O.OOEtOO 

INCREMENTAL 
CANCER RISK 

2.50E-06 
Z.llE-06 
O.OOE to0 
0.00Et00 
O.OOEtoO 
O.OOEtOO 

TOTAL O.OOE+66 2.26E-03 4.61E-06 

-__ 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SEDIMENT 

SITE NAME: ELOUJM CREEK - OLt3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: os/m/ss 

HAZARD INDlCES AM INREMENTPL CANCER RI=!3 ARE CALCLLATED BY THIS SPREADSHEET. 
MPOSURES THRCUGH DERMAL CONTACT WlTH SECIMENT ARE EVA-WTED. 
ASSJM=TlCNS ARE OLmlNED BELOW. 

EXPOSURE SCENARIO: ADCLESCENT TRESPASSER (RME) 

RELEVANT EQU4TIDN: DEX= (CxS4xAFxABSxEFxED)/(BWxATxCF) 

WEE: C = CONCENTRATION IN SEDINENT (MGKG) 
SAl = YOLITH 9(IN SURFACE AREA (SQ CM’DAY): 4140 
S/U = ADU-T SKIN SURFACE AREA (sQ CM/DAY): 0 
AI= = ADHERENCE FACTOR (TbltJSQ CM): 1 

ABS = A5SOf3=TlON FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFI = YOLJTH MPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSLRE FAECUENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DLRATION (YEARS): 
ED2 = ADLLT EXPDSUAE DURATION (YEARS): 
BWl = BODY WEIGHT YWTH (KG): 
BW = BODY WEIGHT AWLT KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
G= = CONVERSION FACTOR (1 Et 6 MGn<G) 

12 
1 

10 
1 

45 
1 

3650 
365 

25550 

ETERMlhE CCNVERSlON FACTORS: 
DEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS’YEAFf)*(ED YEARS)/(AT DAYS)/(EfvVKG)/(l KG’1 5 MG) 

WSEyadh = (CFl)*(C)*(bES) 
DOSEahdt = (CF2)*(C)*(ABS) 

CFI = 3.02E-06 CANCER ASK = (CF3)*(C)*(ABS) CF3= 4.32E-07 
cF2= O.OOE+OO 



RISK ASSESSMEM SPREADSHEET - DlRECT DERMAL CONTACT WlTH SEDlMENT (PAGE TWO) 
SOCUM CREEK - OLB, MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RIME) 
XCUATE DOSES: 

AEISORPTION ANNLVU- YOUTH ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD 
CHEMCAL C (MGKG) FRACTICW 

DERIWU- CSF 
WSE (ffi/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MGjKG/DAYJ O(G-MYIMG) 

ksenic 3.2 0.001 9.66E-09 
3erylllum 

O.OOE+OO 1.36E-09 2.65E-04 1.60E+oo 
0.94 0.001 2.64E-09 O.OOE+OO 4.06E- 10 5.00E-05 4.30Et02 

ron 6700 0.001 2.03E-05 O.OOEt 00 
Mmganese 

Z.QOE-06 6.00E-02 O.OOEtOO 
344 0.001 1.04E-06 

*WY 
O.OOE+OO 1.49E-07 4.60E-03 O.OOEtOO 

4.3 0.001 1.30E-06 O.OOE+OO 1.66E-09 6.00E-05 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.0QE+00 0.00E+00 0.00Et 00 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 O.OOE+OO 
0.00Et00 0.00E+00 0.00E+00 
0.00Et 00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
0 OOEtOO 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00Et00 
O.OOE+OO 0.0oE+00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00E+00 
0.00E+00 O.OOE+OO O.OOEt 00 
O.OOE+OO O.OOE+OO O.OOE+OO 
o.oOE+Oo O.OOE+OO 0.00Et00 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.QOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEt 00 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.QOEtOO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 0.00Et00 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 0 OOEt 00 
O.OOEtOO 0.00E+00 O.OOEtOO 



RI% ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SEDIMENT (PAGE THREE) 
SOCUM CREEK - OLD. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME] 
DETERMINE HAZARO INDICES WJND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICIL YOUTH ADLLT CANCER RISK 

Prsenic MOE-05 0.00E+00 2.21 E-09 
t3eryllium 5.69E-05 0.00E+00 1.75E-07 
Iran 3.36E-04 0.00E+00 0.00E+00 
Manganese 2.26E-04 O.OOE+OO 0.00E+00 
M=UY 2.17E-04 O.OOE+OO 0.00E+00 

0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 0.00E+00 0.00E+00 O.OOE+OO 
0 0.00E+00 0.00E+00 O.OOE+OO 
0 0.00E+00 0.00E+00 0.00E+00 
0 0.00E+00 0.00E+00 O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00E+00 0.00E+00 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOEtOO O.OOE+OO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO 0.00E+00 0.00E+00 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 

TOTAL 6.?2E-04 O.OOE+OO 1.77E- 07 

- -~. 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING 

SITE NAME: SLOCUM CREEK - OU3, MCAS CHERRY POINT 
-0GATION: NORTH CAROLINA 
UTE: 06/05/96 

iAZ.ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IWO EXPOSURE SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND 
tCCIDENTAL INGESTION OF WATER DURNG SWIMMING. ASSUMPTIONS ARE OUTLINED BELOW. 

3POsURE SCENARIO: ADOLESCENT TRESPASSER (RYE) 

JEFERENCE: EPA, DECEMBER 1989 

NGESTION: IEX= (CxCRxETxEFxED)/@WxAT) 

WHERE: C = SUFFACE WATER CONCENTRATION (MQL) 
CR = CONTACT BATE (LITERS/HOUR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DUR4TION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DEFMAL CONTACT: DEX= (C~SA~PC~ET~EF)/(EWXAT~~CUJ) 

WHERE: C = SUFXACE WATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SQ CM) 
PC = DERMAL PERMEABILITY CONSTPNT (CM/HR) 
ET = EXPOSURE TIME (HOURS/DAY-) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

‘JPUT PARAMETERS: 

‘JGESTION: 

CR: 0.05 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.65E-05 
EF: 12 
ED: 10 LIFETIME ANNUAL DOSE 
ew: 45 CONVERSION FACTOR 5.22E-06 
AT(NONCAR): 3650 
AT (CAR) : 25556 

tERMAL: 

SA: 4570 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.34E-03 
EF: 12 
ED: 10 LIFETIME ANNUAL DOSE 
BW: 45 CONVERSION FACTOR 4.77E-04 
AT (NONCAR) : 3650 
AT(CAR): 25550 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER U(POSURES WHILE TRESPASSlNG (PAGE TWO) 1 
SLOCUY CREEK - OU3. YCAS CHERRY POlNT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
3ALCULATE HAZAFD INDICES (INGESTION): 

WEMlCAL 

:hromlum 
:opper 
WCW2U-y 
i(ickel 

CONCENTTWDON 
NW 

0.034 
0.029 

0.00045 
0.036 

AVERAGE INGESTION 
ANNUAL DOSE REFERENCE DOSE HAZARD 
(WKoIMy) (MWWMY) INDEX 

1.24E-06 WOE-03 2.46E-04 
1.06E-06 4.OOE-02 2.65E-05 
1.64E-06 3.OOE-04 5.46E-05 
1.39E-06 2.OOE-02 6.94 E-05 

.OTAL HAZARD INDEX 3.SSE-04 

c 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHLE TRESPASSING (PAGE THREE) 
SLOCUM CREEK - 0113. MCAS CHERRY POINT 
D(POSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE HAZARD INDlCES (DERMAL): 

DERMAL AVERAGE DERMAL 
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE 

CHEMlCAl NW CONSTANT (MwKG/MYl (MGMGIDAYl 

Chromic 0.034 l.OOE-03 l.l4E-07 5.OOE-05 
copper 0.029 l.OOE-03 9.66E-06 2.40E-02 
mrcuy 0.00045 l.OOE-03 1.5OE-09 6.OOE-05 
Nickel 0.038 l.OOE-03 1.27E-07 6.OOE-04 

TOTAL 
HAZARD HAZARD 

INDEX-DERMAL INDEX 

2.27E-03 2.52E-03 
4.03E-06 3.05E-05 
2.5OE-05 7.96E-05 
1.59E-04 2.26E-04 

TOTAL HAZARD lNDEX 2.46E-03 2.86E-03 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHlLE TRESPASSING (PAGE FOUR) 
SLOCUM CREEK - OU3, YCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLE!3CENTTRESPASSER (RME) 
CALCULATE INCREMENTALCANCER HSK 

LIFETIME AVERAGE LIFETIME AVERAGE 
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DERMAL 

CH EMlCM WWWMV) WWWMy) (KG-MY/MG) (KG-MY/MG) 

Chromiun 1.77E-07 1.62E-06 O.OOE+OO O.OOEtOO 
CoPP= 1.51E-07 1.36E-06 O.OOEtOO O.OOEtOO 
mrcuy 2.35E-09 2.15E-10 O.OOEtOO O.OOEtOO 
Nickel 1.96E-07 1.61E-06 O.OOEtOO O.OOEtW 

INCREMENTAL INCREMENTAL TOTAL 
CANCER RISK CANCER RISK INCREMENTAL 
INGESTION DERMAL CANCER RISK 

0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.WEtW O.WEtW O.WEtW 

I 
TOTAL RISK 0.00E+00 O.OOEMO 0.00EtXKl 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/05/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATFD RY MIS SPRFAIJSHFFT -- -. - -. ..I.__..__.. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CON SIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RYE) 

RELEVANT EQUATION: IEX= (CxIRxFixEFxEO)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUBJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADOLESCENT: CHILD: I 

IR: 100 IR: 0 
EF: 12 EF: 1 
Fi. 
Eb: 

0.5 Fi. 
Eb: 

1 
10 1 

BW: 45 Bw: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 3650 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADOLESCWT: CHILD: ADOLESCmT/CHLD (CANCER RISK): 

CF: 3.65E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 5.22E-09 



RISK ASSESSMENT SPREADSHEET - INCIDlXTAL INGESTION OF SEDIMENT (PAGETWO) 
LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE DOSES: 

ADOLESCENT 
CHILD ANNUAL ANNUAL LIFE-RYE AVERAGE RFD 

CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (BAG/KG/DAY) (YGIKGIDAY) 
CSF 

(KG-DAY/b&G) 

Antimony 
Arsenic 
Beryllium 
Iron 

20 
1.9 

0.75 
3160 

380 

O.OOEtOO 7.31 E-07 l.O4E-07 4.00E-04 O.OOEtOO 
O.OOE+OO 6.94E-06 Q.Q2E-09 3.00E-04 1.50EtOO 
O.OOE too 2.74E-08 3.91E-09 500E-03 4.30E to0 
O.OOEtOO l.l6E-04 1.66E-05 XOOE-01 O.OOE too 

Manganese O.OOEtOO 1.42E-05 2.02E-06 2.40E-02 O.OOEtOO 
O.OOE to0 O.OOE too O.OOE to0 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE THREE) 
LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: ADOLESCENT TRESPASSER (RME) 
DETERMNE HAZARD INEKES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL CHILD ADOLESCENT CANCER RISK 

Antimony 
Arsenic 
Beryllium 
Iron 

O.OOEtOO 1.63E-03 
O.OOEtOO 2.31E-04 
0.00Et00 5.46E-06 
O.OOEtOO 3.67E-04 

O.OOEtOO 
1.49E-06 
1.66E-06 
O.OOEtOO 
O.ooE to0 
O.OOEtOO 

Manganese 
0 

O.OOE to0 
O.OOEtOO 

5.91E-04 
O.OOEtOO 

TOTAL O.OOE+OO 3.04E-03 3.17E-08 



RI% ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SEDIMENT 

SITE NAME: LLKE ROWE’S GUT - Ou3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: ww= 

HAZARD INDlCES AM INREMENTPL CANCER Rl9(S ARE CALCUATED BY THIS SPFEADSHEET. 
EXPOSURES THRWGH DERtvW- CONTACT WlTH SEDlMENT ARE EVALWTED. 
ASSUMPTIONS ARE OUTLINED BEL.c;w. 

EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 

RE-EVANT EQUATICbk CEX= (CxSAxAFxAi3SxEFxED)/(BWxATxCF) 

WERE: C = CONCENTRATION IN SEDIMENT (MQKG) 
SAl = YOUTH S’JN SURFACE AREA (SQ CWAY): 4140 
S/V = ADU-T SKIN SURFACE AREA (SQ CM/DAY): 0 
A’= = ADHERENCE FACTOR &lC$SQ CM): 1 

/‘.BS = ABSORPTION FRACTION: ORGANICS: 0.01 
(DECIMAL FRACTION) INORGANCS: 0.001 

EFl = YOUH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSURE DURATION (YEARS): 
ED2 = ADUT EXPOSLRE WRATION (YEARS): 
BWl = BOOY WEIGHT YOUTH (KG): 
BW2 = BODY WEIGHT AWLT p(G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADUl-): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 
Cf= = CONVERSION FACTOR (1 Et6 MQKG) 

12 
1 

10 
1 

45 
1 

3650 
365 

25550 

DETERMIbE CONVERSION FACTDRS: 
C43-i = (C)*@A Xl CM)*W MG/SQ CM)*(ABS)*(EF DAYQ’YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(I KGQEZ6 MG) 

WSEyouth = (CFl)*(C)*(ABS) CFI = 3.02E-06 CANCER RSK = (CF3)*(C)*(ABS) CF3= 4.32E-07 

DOSEadult = (CF2)*(C)*(ABS) cF2= O.OOEtOO 
I 



C WIIG/KG1 
ABSORPTION 
FRACTION 

ANNUAL YOUTH ANNUAL ADLLT LIFETIME AVERAGE IXRMAL RFD 
DOSE (MG/lG/DAY) DOSE (MG/KWDAY) DOSE (MG/KG/DAY) (MG/K~Y-) 

Aaimmy 20 0.001 6.05E-06 
ksenic 1 .Q 0.001 5.75E-09 
Beryllium 0.75 0.001 2.27E-09 
Iron 3160 0.001 9.62E-06 

~ Manganese 366 0.001 l.l7E-06 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO . 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEtOO 

0.00Et00 6.64E-09 8.00E-05 
O.OOEt 00 6.21E-10 2.65E-04 
O.OOEtOO 3.24E- 10 5.00E-05 
O.OOEtOO 1.37E-06 6.00E-02 
O.OOEtOO 1.66E-07 4.60E-03 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE+OO 
0.00Et00 O.OOEtOO 
0.00Et00 O.OOE+OO 
O.OOEt 00 O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEt 00 O.OOEt 00 
0.00E+00 0.00Et00 
O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOEtOO 
0.00Et00 O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
0.00Et00 o.OOE+OO 
O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO 
0.00E+00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEt 00 
O.OOEtOO O.OOEtOO 
O.OOE+OO 0 OOEtOO 
O.OOEt 00 O.OOEtOO 

DERMAL CSF 
O<G-DAY/MG) 

O.OOEtOO 
1.60EtOO 
4.30Et02 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WTH SEDIMENT (PAGE THREE) 
LLKE ROWE’S GUT - OLB. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
DETERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOUTH ADULT CANCER RISK 

htimaly 
ksenic 
Beryllium 
Iron 

7.56E-04 
2.02E-05 
4.54E-05 
1.60E-04 
2.55E-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEt 00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOEi 00 
O.OOEt 00 
O.OOEtOO 
0.00Et 00 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.ODEtOO 
O.OOEt 00 
O.OOEt 00 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
1.31E-09 
1.39E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00Et00 
O.OOEtOO 
0.00Et 00 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOE+OO -__- 

TOTAL 1.24E-03 O.OOE+ 00 1.41E-07 



CR: 0.05 AVERAGE ANNUAL DOSE 
ET: 1 CONVERSION FACTOR 3.65E-05 
EF: 12 
ED: IO LIFETIME ANNUAL DOSE 
q W: 45 CONVERSION FACTOR 5.22E-06 
AT(NONCAR): 3656 
AT (CAR) : 25550 

SA: 4570 AVEMGE ANNUAL DOSE 
ET: 1 COMlERSlON FACTOR 3.34E-03 
EF: 12 
ED: 10 LIFETIME ANNUAL DOSE 
BW: 45 CONVERSION FACTOR 4.77E-04 
AT(NONCAR): 3650 
AT(CAR): 25550 

RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING 

SITE NAME: LU(E ROWE’S GUT - OM, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
M-E W&Q6 

+QARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
TWO EXPOSURE SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND 
4CCIDENTAL INGESTION OF WATER DURlNG SWIMMING. ASSUMPTIONS ARE OUTLINED BELOW. 

DCPOSURE SCENARIO: ADOLf3CENT TRESPASSER (RME) 

?EFERENCE: EPA, DECEMBER 1989 

NGESTION: IEX= (CxCRxETxEFxED)/@WxAT) 

WHERE: C = SUEACE WATER CONCENTRATION (MGiL) 
CR = CONTACT RATE (LITERS/HOUR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DE!%/% CONTACT: DEX= (C~SAXPC~ETXEF)/(~WXAT~~KQ) 

WHERE: C = SURFACE WATER CONCENTRATION (MGiL) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (SO CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURE TlME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSUFE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 

NPUT PARAMETERS: 

UGESTION: 

IERMAL: 



3BK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES 
JJKE ROWE’S GUT - OUti. MCAS CHERRY POINT 

WHILE TRESPASSJNG (PAGE TWO) 

3POSURE SCENARIO: ADOLESCENT TRESPASSER (RYEI . , 
:ALCUV\TE HAZAW INDICES (INGESTION): 

CONCENTRATION 
:HEMKXL WG/L) 

3romodich1oromethane 0.004 
:hlorofam 0.022 
SisQ -ethylhexyl)phthalate 0.018 
>opper 0.016 
lercuy 0.0002 1 

AVERAGE 
ANNUAL DOSE 
WGIKG/MYl 

1.46E-07 
0.04E-07 
6.56E-07 
564E-07 
7.67E-09 

INGESTION 
REFERENCE DOSE HAZARD 
(WKWMYI INDl3 

2.OOE-02 7.31E-06 
i.OOE-02 0.04 E-05 
2.OOE-02 329E-05 
4.OOE-02 1.46E-05 
3.OOE-04 2.56E-05 

DTM HAZARD INDEX 1.61E-M 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE THREE) 
LUKE ROWES GUT - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: ADOLESCENT TRESPASSER (RME) 
CALCULATE HAZARD INDCES (DERMAL): 

DEFIMAL AVERAGE DERMAL 
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE 

CHEMICAL WQL) CONSTANT (MD/KG/DAY) (WKG/MYl 

Bromodichlorometkne 0.004 5.80E-03 7.75E-08 1.6OE-02 
Chloroform 0.022 WOE-03 6.54E-07 l.OOE-02 
Bis(2-ethylhexyl)phtha!ate 0.018 3.30E-02 1.98E-06 l.lOE-02 

Copper 0.016 l.OOE-03 5.34E-08 2.40E-02 
Mercuy 0.0002 1 l.OOE-03 7.01E-10 6.00E-05 

TOTAL 
HAZARD HAZARD 

INDEX-DERMAL INDEX 

4.84E-06 1.21E-05 
6.54E-05 1.46E-04 
MOE-04 2.13E-04 
2.23E-06 1.68E-05 
l.l7E-05 3.73E-05 

TOTAL HAZARD INDEX 2.64E-04 4.25E-04 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES WHILE TRESPASSING (PAGE FOUR) 
LUKE ROWE’S GUT - OU3. MCAS CHERRY POINT 
EKPOSlJRE SCENARIO: ADOLESCENT TRESPASSER @ME) 
CALCULATE INCREMENTALCANCER WSK 

LIFETIME AVERAGE LIFETIME AVERAGE 
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DEFIMAL 

CHEMICAL WG/K’XW WWWMY) (KG-DAY/h@) (KG-DAY/MG) 

Bromodiihloromethane 2.09E-08 l.llE-08 6.20E-02 7.75E-02 
Chloroform 1.15E-07 9.34E-08 6.10E-03 6.10E-03 
Else-ethylhexyl)phthalate 9.39E-06 2.63E-07 1.40E-02 2.55E-02 
Copper 6.35E-06 7.63E-09 O.OOE+OO O.OOEtOO 
Mercury 1. IOE-09 MOE-10 O.OOEtOO O.OOEtOO 

INCREMENTAL 
CANCER RISK 
INGESTION 

1.29E-09 
7.OOE-10 
1.32E-09 
O.OOEtOO 
O.OOEtOO 

INCREMENTAL 
CANCER RISK 

DERYAL 

8.58E-10 
570E-10 
7.22E-09 
o.OOEtOO 
O.OOEtOO 

TOTAL 
INCREMENTAL 
CANCER RISK 

2.15E-09 
1.27E-09 
6.54E-09 
O.OOEtOO 
O.OOEtOO 

TOTAL RISK 3.31E-09 8.65E-09 1.2OE-08 



J.6 CENTRAL TENDENCY EXPOSURE (CTE) 



CENTRAL TENDENCY EXPOSURE 

Traditionally, exposures evaluated in the baseline risk assessment are based on the concept of a Reasonable 

Maximum Exposure (RME) which is defined as ‘the maximum exposure that is reasonably expected to occur 

at a site” (USEPA, December 1989). However, current guidance (USEPA, February 26, 1992) indicates the 

need to address an average case or Central Tendency Exposure (CTE). The evaluation of the CTE is used 

to provide risk managers with a better understanding of the exposures realized by potential receptors. For 

the purpose of this risk assessment, CTE risks were evaluated for those non-residential receptors which have 

a cumulative Hazard Index (HI) greater than 1 .O and/or an Incremental Cancer Risk (ICR) greater than 1 E-6. 

The only non-residential receptors that meet these criteria are the construction worker and the full-time 

employee. CTE risks were not calculated for residents because two residential exposure scenarios (a 30- 

year and 6-year exposure scenario) were evaluated in Section 6.0 of the RI. 

It should be noted that limited guidance is available regarding the evaluation of the CTE; therefore, 

professional judgment was used to define this scenario. Exposure concentrations were not modified for CTE 

risk evaluations, however, exposure input values used to calculate risks were revised to reflect CTE 

conditions. Exposure assumptions for the CTE were mainly mid-range exposure factors provided in current 

guidance (USEPA, May 1989 and January 1992). The values used in the assessment are presented in Table 

J.6-1 along with a brief rationale of why the particular value was selected. 

For the construction worker, exposure to contaminated media (fugitlle dust, soil, and groundwater) was 

assumed to occur at different rates and frequencies for moderate and heavy activii levels. This approach 

considers that only a portion of the construction project (9 weeks) is spent performing ground-intrusive 

activities. The values for the exposure variable (for exposure frequency, inhalation of fugitive dust, ingestion 

of soil, etc.) associated with these heavy activiiies are higher than those for moderate activities. The length 

of the project was not modified for the CTE evaluation. 

The exposure frequency and duration for the full-time employee were modified to reflect time actually spent 

outdoors (given weather conditions) and to reflect the 50th percentile time spent at one residence (9 years, 

USEPA, May 1989). The value used for adherence of soil to skin was modified to the low end of the range 

in the guidance to reflect the sandy nature of the local soil, and the fraction of soil ingested was modified 

to reflect that only a short period of time would be spent outdoors on site. 

CTE intakes and risks were calculated in the same manner presented in Sections 6.2.4 and 6.4.1, 

respectively. Toxicity values (RfDs and CSFs) used to characterize the risks are contained in Section 6.3. 



Calculated risks for the CTE, provided in Table J.6-2, are briefly discussed below. Associated spreadsheets 

for the risk estimates are presented in the remainder of this appendix. 

J.6.1 Carcinogenic Risks 

Under conditions of CTE, cumulative ICRs for the full-time employee on both Site 6 and Site 7 (1.8E-7 and 

1.3E-7, respectively) are less than 1 E-6. Cumulative ICRs for the construction worker on both sites (1.7E-6 

and 1.9E-6, respectively) are within the USEPA’s Warget range”. Minimal risks are associated with dermal 

and inhalation exposures. For the construction worker at both Sites 6 and 7, the exposure route of concern 

is incidental ingestion of soil. Total ICRs for this exposure route alone exceed 1 EB at both sites. Beryllium 

and arsenic are the only contributors to the cumulative carcinogenic risk at Site 6, with arsenic contributing 

approximately 80°h of the risk. Arsenic and benzo(a)pyrene are the largest contributors to carcinogenic risk 

at Site 7. 

J-6.2 Noncarcinoqenic Hazards 

Under conditions of CTE, adverse health effects are not anticipated for the construction worker at Site 6 or 

the full-time employee at Site 6 or 7 since calculated HIS for these receptors (0.23, 0.004, and 0.015, 

respectively) are less than one. The cumulative HI for the construction worker at Site 7 (2.8) exceeds one. w 

Incidental ingestion of soil, with a total HI of 2.6, is the only significant exposure route for this receptor. 

Antimony and iron are the largest contributors to noncarcinogenic hazard for the construction worker at Site 

7. 



TABLE J.6-1 

r 

EXPOSURE ASSUMPTIONS - CENTRAL TENDENCY EXPOSURE (CTE)“’ 
OPERABLE UNIT 3 

MCAS CHERRY POINT, NORTH CAROLINA 

Variable Value Used Brief Rationale/Reference 

Inhalation of Fugitive Dust (Construction Worker Only) 

IR 2.5 m3/hr - Moderate activii 
4.8 m3/hr - Heavy activii 

Mean values for specific activity levels 
(USEPA, May 1989) 

ABS 

ET 

EF 

0.125 - Lungs; 0.625 - Gut 

8 hr/day 

135 day/yrt2) - Moderate activity 
45 day/yrt3) - Heavy activii 

Schaum, 1984 

Constant exposure; professional judgment 

Professional judgment; 9 weeks engaged in 
heavy activii, 27 weeks in moderate activity 

ED 

BW 

AT 

1 yr 

70 kg 

365 day/yr x ED - Noncarcinogens 
365 day/yr x 70 yr - Carcinogens 

Length of project; professional judgment 

Average value (USEPA, May 1989) 

Convention (USEPA, December 1989) 

Direct Contact with Soil (Dermal Contact 81 Incidental Ingestion) 

SA 3160 cm2 - Full-time Employee 
4300 cm2 - Construction Worker 

Mean values for assumed exposed body 
areas (USEPA, January 1992). 

AF 

ABS 

IR 

0.2 mg/cm2 

0.01 - Organics 
0.001 - lnorganics 

50 mg/day - Full-time Employee 
100 mg/day - Construction Worker; 

Moderate activity 
480 mg/day - Construction Worker; 

Heavy Activii 

Lower-end default (USEPA, January 1992). 

Regional defaults (USEPA Region IV, March 
1994). 

Upper-bound values (USEPA, March 25, 
1991). 

FI 

EF 

0.5 - Full-time Employee 
1.0 - Construction Worker 

12 days/yr - Full-time Employee 
135 days/yr - Construction Worker; 

Moderate Activity 
45 days/yr - Construction Worker; 

Heavy Activity 

Conservative assumptions based on 
professional judgment. 

1 event/month for full-time employee. For 
construction worker, approximately 9 weeks 
engaged in heavy activity and 27 weeks 
engaged in moderate activity. 

ED 9 yrs - Full-time Employee 
1 yr - Construction Worker 

90th percentile time at one residence 
(USEPA, March 25, 1991). Estimated length 
of construction project. 

BW 

AT 

70 kg Average value (USEPA, May 1989). 

365 days/yr x ED - Noncarcinogens Convention (USEPA, December 1989). 
365 days/yr x 70 yrs - Carcinogens 



TABLE J.61 
EXPOSURE ASSUMPTIONS - CENTRAL TENDENCY EXPOSURE (CTE)“’ 
OPERABLE UNIT 3 
MCAS CHERRY POINT, NORTH CAROLINA 

L 

Variable 

SA 

PC 

ET 

EF 

ED 

BW 

AT 

Value Used I Brief Rationale/Reference 

Dermal contact with Groundwater (Construction Worker only) 

4300 cm2 Mean value for assumed exposed body 
areas (USEPA, January 1992). 

Chemical-specific (cm/hr) Dermal guidance (USEPA, January 1992). 

4 hrs/day Professional judgment. 

45 days/yr Professional judgment; 9 weeks engaged in 
ground intrusive activities (USEPA, March 25, 
1991). 

1 yr Estimated length of time spent performing 
ground intrusive activities; professional 
judgment. 

70 kg Average value (USEPA, May 1989). 

385 days/yr x ED - Noncarcinogens Convention (USEPA, December 1989). 
385 days/yr x 70 yrs - Carcinogens 

1 Upper 95% Confidence Limit (UCL) of arithmetic or geometric mean used as exposure concentration 
(C). Maximum concentration used if 95% UCL exceeds maximum detection (USEPA, May 1992). 

2 27 weeks/yr x 5 days/week = 135 days/yr. 
3 9 weeks/yr x 5 days/week = 45 days/yr. 



TABLE 5.62 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE (CTE) 
OPERABLE UNIT 3 

MCAS CHERRY POINT, NORTH CAROLINA 

ExDosure Route 1 Construction Worker(‘) 1 Full-time EmDlovee 

Incremental Cancer Risk 

Inhalation of Fugitive Dust 

Dermai Contact with Soil 

Incidental Ingestion of Soil 

Dermal Contact with Groundwater 

Total Risk: 

Hazard Index 

Inhalation of Fugitive Dust 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Dem-ral Contact with Groundwater 

Total Hazard: 

1.2E-8 8.1E-8 NAt2’ NA 

8.6E-8 3.8E-8 4.1E-8 3.2E-8 

1.6E-8 1.7E-8 1.4E-7 1 .OE-7 

l.lE-8 9.3E-8 NA NA 

1.7E-6 1.9E-6 1.8E-7 1.3E-7 

0.00057 0.0066 NA NA 

0.0013 0.084 0.00028 0.0024 

0.22 2.6 0.0038 0.013 

0.0068 0.098 NA NA 

0.23 2.8 0.004 0.015 

1 

2 
Values presented include risks associated with heavy and moderate activity. 
NA - Not applicable; exposure route not evaluated for this receptor. 



RISK ASSESSMENT SPREADSHEET - INHKATIDN OF FUGITIVE DUST 

SITE NAYE: UNT 7 - W3. MZ&S Cm POINT 
LOCATION: NORTH CAROLINA I 
DATE: WW% 

wz4m IN)ICES AND INCREMENTAL CANER RISKS AFE C.~ULATED BY THIS sPw4xtE~~ 
MFOSLRE T-OH IMLATIONOF NGITI”EDUST(FROM SUBSURFACE AN) -ACE 93L) IS CONSOERED 

DWOSlRE SCENLFMO: cONSTRuCTK)N WDRKER. MBDWATE ACTIVIN (ClE) 

RELEVANT EQlATlONS E,O = 0 (o.F.PO+)‘(i-V)IPE/50)-7 IEX= ~xIRxETxEFxa,xAF)/~WxATxCF) 

UT = U’h(l/Zo)/O4 

P@+) =67&l+ -UT) 

RlO - MmPt+&*El CA 

X-QTi 

0 = RlO/PR 

F= 
V- 
ut = 
PE = 
UT - 
A= 

Fc- 
U’l = 
20 - 

20 (EMNTSIMONTH) 
0 (DECIMPL FnACmy 

223 (M/SEC) 
111 (DIMENSONLESS) 

0 5,814, @-=I 
2wJ0 (SQ M) 
0.296 (DIhENSbINESS) 
5.454 &l0/0cu M/SEC) 

065 
2 

WHERE X = DOWNWIPD AIRCONCENTRATION (MQXU M) AT = AVERAGING TIME. NONCMCINMENS 
R - I~ATlC+IwITE(OJMMR) (DAYS, 365 x m) 
El = EXPOSURE TIME (H=,DAY) AT = AMFL4GlNGTIME,CAt?CINOGENS 
EF = EXPOSJURE FRECJJENCY QAVS-fEAR) @AVS,355xLT) 
El - EXFOME CU=!ATlON (IEMS) AF - MSZ+%=T0NFACroR(uNlLESS) 
BW = BODY WEIGTH (KQ) CF = COFNERSION FAClOR (*E+JUG/MG) 
LT - MPECTB) LFETIME(YEARS) 

RI /YCulHI 0 Q’ 1 
IRZ ipOULTi 25 LT l 70 

ET 3 AFI l * 0.125 

EF. 
SW1 (VCUTHJ 
q W2(ADU7): 

135 
1 

70 

AF2 l * 0 525 
* EXPECTED LFETIME. 

** TbE *B93RPTIONFR*~13NSAC~~F~DE~~T~NlN 
TIE GASTROINTESTINK VERSJS THE REsPlFL4TORY TRACT. 

INTERMEDIATE CpLaJLATlcNS 
w+) - 85 03175 
ElO= B.OlE-05 
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WK ASSESSMENT SF’READSHER - INHMATION OF FUGITIVE DUST (PAGE TWO) 
lM!T 7 - OUS. MU8 CHEWY POINT 
XPCSURE SCENARIO: CONSTRUCTION WORKER, WERATE kTlVlTY (CTE) . 
XWLATE DOSES: ANNUM DOSE ANNUM DOSE LIFETIME AVERA= 

(hUWKG/OAY) OOSE (NWKGBMV) 
XEMIGK C @G/W) ClPHA (MASS F!=WZTION) R10 ws) X (uGlu3) YWTH (YZAr) MXJLT 

1 WE-06 
, 65E-06 
,47E-06 
1 96E-06 
2 OIE-MI 
116E-06 
135E-06 
2 24E-04 
3 OBE-05 
4 27E-07 
,07E-04 
,26E-02 

7 179E-01 %E-06 
3 02E-06 
16oE-10 
32oE-10 
oooE+w 
oooE+w 
0 wE+w 
0 ocE+w 
oooE+w 
0 ooE+w 
o.ooE+w 
oooE+w 
0 ooE+w 
0 oQE+w 
0 ocE+w 
0 ocE+w 
owE+w 
0 ocE+w 
0 ooE+w 
oocE+w 
oooE+w 
oooE+w 
0 ooE+w 
oooE+w 
owE+w 
oooE+w 
ooos+w 

3 45E-04 
3 31E-06 
282E-06 
3 WE-06 
3 6sE-06 
2.07E-06 
242E-06 
4ooE-o4 
5.5ce-05 
7 BK-07 
1 WE-04 
2 2x-02 

3 142E-05 19E-01 
54oE-06 
266E-10 
572E-10 
owE+w 
oocE+oo 
oooE+oo 
oocetw 
oooE+w 
oooE+w 
0 ooE+w 
oooE+w 
o.o&+w 
oooE+w 
oooE+w 
0 ocE+w 
oooE+w 
0 ooE+w 
0 ooE+w 
ooce+oo 
ooin3w 
0 ooE+oo 
0ooEtw 
ooL!E+w 
0 ooE+w 
oooE+w 
occE+w 

6 SE-05 
6 IOE-05 
4 62E-05 
644E-05 
6 w-05 
3 62E-05 
4 45E-05 
7 37E-03 
1 OIE-03 
141E-05 
3 52E-03 
4 I%-01 

2.62E-04 5 66E+W 
0 94E-05 
6.27E-09 
105E-06 
owE+oo 
0 oQE+w 
owE+w 
oooE+w 
owE+oo 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
0ooEtw 
0ooEtw 
oooE+w 
oooE+w 
0 wE+w 
o.ccE+w 
0 ooE+w 
oooE+w 
0 ooE+w 
oooE+w 
ooaE+w 
oo%+w 
o.ou5+oo 

0 oE+oo 
0OEtOO 
0 ccE+oo 
0OCEtMI 
0 oE+oo 
0OOEtOO 

-occE+w 
oooE+w 
owE+oo 
oooE+oo 
ooE+w 
0 oaE+oo 

owE+w ooE+w 
0ooEtw 
o.ooE+w 
oooE+w 
owE+w 
oocs+w 
ooaE+w 
0 ooE+w 
oooE+w 
oocE+w 
0 wE+w 
oooE+w 
0 oaE+oo 
ooE+w 
0 OaEtoo 
ooE+oo 
ooE+w 
ooE+w 
ooaz+w 
oow+w 
0 ooE+oo 
0 ooE+w 
0ooEtw 
ooE+w 
0 KE+oo 
0 ocE+00 
oooE+w 

6 72E-09 
645E-09 
5 lcE-03 
66lE-09 
7 1%~09 
4 03E-09 
4 IOE-on 
7 7aE-07 
107E-07 
i 496s09 
3 72s-07 
4 36E-05 

6 2 21E-04 77E-06 
1 OK-06 
557E-13 
1 llE-12 
oocE+w 
oooE+oo 
oooE+w 
0 ocE+w 
ooE+w 
oocE+w 
o.ooE+w 
ooQE+w 
ooE+w 
oooE+w 
o.wE+w 
ocuz+w 
0 ooE+w 
oooE+w 
owE+w 
oocE+w 
owE+w 
0 oci!+oo 
0 wE+oo 
0 ocE+w 
0 ocE+oo 
0 ocE+w 
o.ooE+w 

OEIE-11 
92lE-11 
726E-11 
973E-I, 
l.O3E-10 
576E-1, 
6.72E-11 
l.llE-06 
153E-09 
212E-II 
5 32E-09 
6 26E-07 

667E-06 395E-10 
1 ME-10 
7.95E-15 
159E-14 
0 oE+w 
ooaE+w 
oooE+w 
0 ooE+w 
oooE+w 
oooE+w 
oooE+w 
o.ow+w 
ooE+w 
oooE+w 
oocE+w 
o.ocE+w 
oooE+w 
o.oaE+w 
oouE+w 
oooE+w 
oooE+w 
oocE+w 
0 OcEtoo 
0004300 
oocE+w 
oooE+w 
oocE+w 



RISK ASSESSMEEHT MEAD-ET - INMUATIDN DF FUQITIVE DUSl (PAQE TI-FIEE) 
UNIT 7 - oU3. MC.9 CHEAFIY POINT 
EKPOGURE SCENARIO: CDNSTFUICTION WORKER. MODERATE ACTIVITY (CTE) 
CALOJ.ATE MARI IMI(XS AN) CANCW RISCS 

ANWAL DOSE 
YOUTH 

ANWM DOSE 
ADULT 

LFETIYE 
DOSE 7 mULT 

RFD (INM) 
(MQIKQQAYI 

- u-s) 
(MGIKQBAYI 

CSF (II(M) 
(KQ-DAY/MO) 

CSF (INQES) 
(KQ-DAY/MO) 

HI2Am INEK 
YWTH 

HI2AFcl IPDEX 
ADULT 

CANcm RIB( 
ADULT 

oooE+w 
owE+oo 
003300 
0WEtOO 
oooE+w 
om+w 
OOC43W 
oooE+w 
oooE+w 
oooE+w 
owE+w 
o.ooE+w 
0 ooE+w 
o.ooG+w 
0 ooE+w 
owE+w 
o.ooE+w 
o.ofE+w 
oocc+w 
0ooEtw 
o.ocG+w 
owE+w 
owE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
o.ooE+w 
0 ooE+w 
oooE+w 
oocE+w 
owE+w 
owE+w 
ooLx3w 
o.ooE+w 
ooQE+w 
o.ooE+w 

6 72E-09 
6 4K-09 
5 IOE-09 
6.6lE-09 
7 leE-08 
4 OSE-00 
4 7OE-09 
7 79E-07 
107E-07 
14eE-08 
3 72E-07 
4 30E-05 
6 21E-M 
2 77E-06 
105E-06 
557E-13 
1 ilE-12 
owE+w 
0 ccE+w 
0 wE+w 
0 ooE+w 
0 ooE+w 
0 ooE+w 
0wEtw 
0 ocE+w 
oocE+w 
0ooEtw 
owE+w 
oooE+w 
ooce+w 
oocE+w 
0 ocE+w 
0 CcEtw 
owE+w 
0 oE+w 
0 WE+00 
0 WE+00 
owE+w 
0ooEtw 

96iE-11 
9.21E-(1 
726E-11 
973E-11 
103E-10 
576E-ll 
672E-11 
1 IIE-06 
t 53E-09 
2 12E-11 
532E-09 
6 26E-07 
667E-08 
385E-10 
MOE-10 
795E-15 
159E-14 
ooa3w 
oooE+w 
owE+w 

oooE+w 
0 oE+w 
0ooEtw 
oooww 
0 oeE+w 
0 wE+w 
ooE+w 
0 wE+w 
0 OoEtw 
oooE+w 
0 ooE+w 
0ooEtw 
0 oE+w 
6 57E-05 
0ocEtw 
owE+w 
oocE+w 

o.oce+w 
0 ooE+w 
owE+w 
oocE+w 
oooE+w 
o.ooE+w 
owE+w 
4.wE-04 
3OaE-04 
5LlcE-03 
5Oas04 
4 Oaz-02 
3 OOE-01 
3ooE-04 
7OOE-05 

3.lcE-01 
3 ioE+w 
3 loE-01 
3 IOE-02 
3 1ceto3 
3 1oE+w 
3 IOE-01 
o.ooE+w 
1 5lE+Ol 
6 4oE+w 
6 3cE+w 
ooaE+w 
oocE+w 
oou3w 
ooE+w 

7.3cc-01 
7 3cE+w 
7 3oE-01 
7 3OE-02 
7 m-03 
7.34+00 
7 3as01 
o.ooE+w 
15Etw 
4.3oE+w 
0wEtw 
oo(E+w 
o.wE+w 
oooE+w 
owE+w 
1602+&l 
1.6CE+Cbl 

0 LKE+w 
owE+w 
ooE+w 
0004300 
oocE+w 
o.ocE+w 
ooaz+w 
oocG+w 
owE+w 
owE+w 
0wEtw 
owE+w 
oocs+w 
0 OoEtw 
oooE+w 

o.wE+w 
oooE+w 
owE+w 
0ooEtw 
0 ooE+w 
occE+w 
oooE+w 
1 22E-03 
2 23E-M 

OWEIW 
0 wE+w 

11oE+04 
11oE+w 

oooE+w 
0 ooE+w 
o.oaE+w 
o!xE+w 
o.wE+w 

oooE+w 
0 cKE+w 
0 ooE+w 
o.ooE+w 
oooE+w 

0 ooE+w 
oooE+w 
0 wE+w 
0 oE+w 
0 ooE+w 
0 wE+w 
o.ooE+w 
o.wE+w 

owE+w 
0 ooE+w 
0 cGE+w 
oooE+w 
0 olE+w 
0wEtw 
0 wE+w 
0 ooE+w 
0 ooE+w 
owE+w 
owE+w 
o.ocE+w 

0 WEtw 
oooE+w 
0ooEtw 
owE+w 
0 OoEtw 
owE+w 

owE+w 
0ooEtw 
oooE+w 
oooE+w 
owE+w 
owE+w 
ooiE+w 

1 66E-07 
4 OK-W 
6 65E-04 
1 PSE-03 
4 03E-05 
9 JM-05 
owE+w 
owE+w 
0ooEtw 
0ooEtw 
owEtOO 
0 wE+w 
owE+w 
0 wiz+w 
oooE+w 
oooE+w 
owE+w 
owE+w 
ooos+w 
0 ooE+w 
owE+w 
0oMtw 
oocE+w 
OwEiW 
owE+w 
owE+w 
oooE+w 
0 WEtW 
0wEtw 
ooaE+w 

4 76E-11 
4 ME-10 
36cE-11 
4 BiE-12 
3 SE-06 
265E-10 
333E-11 
ooE+w 
4 32E-w 
7.83E-11 
4 IR-ml 
owE+w 
owE+w 
ooa3w 
oooE+w 
OOSE-11 
1 BlE-IO 
oooE+w 
0 OoEtw 
owE+w 
0wEtw 
ooE+w 
ools+w 
ooE+w 
ooE+w 
oooE+w 
0ooEtw 
ooE+w 
oooE+w 
0 ocE+w 
0 oQ+w 
owE+w 
0 ooE+w 
o.oE+w 
owE+w 
o.oE+w 
ooa3w 
0 OoEtw 
0 OcEtw 

o.ooE+w owE+w o.ooE+w oom+m oocE+w owE+w 

TOTAL oocE+w 4.02E-CO 4a5E-06 1 



RISK ASSESSMENT SPREADSHEET - INHKATION OF RlQlTlVE DUST 

SITE NAME: UNT7-OU3, McpSCHBirplPOlNT 
NORTH CAROLINA 
WOW% 

HAZAAl IN)ICES AND INCREMENTAL CANCER RISKS A 
MPOSURETl-RUJQH ItM4LATlONOF NQITIVEDUST 

CULATED BY THlSSPFEIY)SHEET 
SJBSURFACE AN) SURFACE ECU.) IS CONSDERED 

UT = U*h(7Ro)/04 

P@,+) =67.(u+ -UT) 

RlO - ALPM*El O’A 

X-QTI 

0 = RlO,F’R 

F= 
V- 
ut = 
PE = 
UT- 
A= 
m- 
Fl = 
u*t= 
20 * 

20 
0 

223 
111 

8 519141 
223W 
0296 
6.454 

065 
2 

(EVENTS/MONTH) 
(DECIhw m*cTloN) 
(M/SEC) 
glMENSlONLESS) 

1ZZP 
(DIIKMONESS) 
IIIQMCU M/SEC) 

WHERE X = DOWNWIN) AIR CONCENTRATION (MO/W M) AT = AMMUNG TIME. NONC*RCINOQENS 
R w lNuLATlONRp.TE(a,Mmr) (DAYS, 365 x B) 
ET = EXPOGURETIME (lib&DAY) AT = AMRA(31NQTIME.CARCINOQENS 
EF = EXPOSJRE FRECUENCVb)AVS’-“EAR) f3AVS: 365 x LT) 
ED - EXFOSAE mTW3N (YEARS) PF - W~PTlONFACTCR&JNlLESS) 
BW = BODY WElGTH (KQ) CF = COMRSION FACTOR (lE+3UQ/MQ) 
LT = MPECTQLFETlME(VEAPS) 

Rl (YOUTH) 0 a, 1 
IR2 (WULTj 46 LT: - 70 
ET. 6 A=1 ** 0125 
FF 45 AFZ -- 0 625 
kiW1 (VWTH) 1 
EWZ(ADUT-) 70 

*&PECTED LFETlME 
,.MP893RmlONF~CT~SAC(XW~FORDEFOSlMNIN 

THE QASlROlNlESTlNPL bEi- THE FESPIRATORVTRACT. 

INTERMEDIATE CALCULATIONS. 
vJ+j * 65 63175 
El0 = 6 OlE-05 



AISKASSESSKNT SPREADSHEET - INHMATION OF FUGITIVE OUST (PAGE TWO) 
UHT 7 - OlJ5, UCAS CCIBIRY POINT 
EXPOBURE SCENARIO: CDNSTRLICTION WORKER. HEAW ACTIVITY (ME) 
CPLQJLATE DOSES 

CHEMICK C (uQ/KQ) ALPHA (MASS FRACTION) RIO (G/S) X (uQlM3) 

1903 193E-06 
1663 ,.65E-06 
1465 147E-06 
,967 1 WE-06 
207 2 07E-06 
1159 

x 1352 
2am 

JOBW 
427 

107000 
l%OOCOO 
1 BE-k06 

7950 
3c20 
016 
032 

1 16E-06 2 07E-06 
1 JK-06 2 4x-06 
2 24E-04 4WE-04 
3 OBE-05 5 5oE-05 
4 27E-07 7 BK-07 

1 BIE-04 
2 25E-02 
3 I%-01 
142E-05 
54OE-06 
266E-10 

1 OTE-04 
126E-02 
179E-01 
7 95E-06 
3 02E-06 
1 SOE-10 
32OE-10 
oooE+w 
oocE+w 
oooE+w 
0 ooE+w 
om+w 
oooE+w 
oooE+w 
0 ooE+w 
ooDE+w 
owE+w 
ooaE+w 
oocE+w 
oooE+w 
0 ooE+w 
0 0cEtw 
0 ooE+w 
oocE+w 
ooaE+w 
oooE+w 
0 ooE+w 
0 ocE+w 
0 ooE+w 
oooE+w 

3 45E-06 6 36E-05 
3 3lE-06 6.1OE-05 
2 62E-o(1 4 62E-05 
35oE-06 6,44E-05 
3 69E-06 6 6OE-05 

572E-10 
owE+w 
0 ooE+w 
o.ocs+w 
OW43W 
owE+w 
OWEIW 
0 OaEtw 
oooE+w 
o.ooE+w 
oooE+w 
o.wE+w 
oooE+w 
0 oaE+w 
o.wE+w 
0ooEtw 
0wEtw 
oooE+w 
oooE+w 
0 oE+w 
oooE+w 
0 WE+00 
owE+w 
o.ooE+w 

3 62E-05 oooE+w 
4 45E-05 o.ocE+w 
7 37E-03 oooE+w 
1 OIE-03 oooE+w 
141E-05 ooce+w 
3 52E-03 
4 IX-01 
5.66E+w 
2 62E-04 
Q 94E-05 
5 27E-09 
1 OK-06 
0 wE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
0 ocE+w 
0wEtw 
0 wE+w 
0 ooE+w 
o.ooE+w 
0 ooE+w 
o.ooE+w 
o.ooE+w 
oooE+w 
0 ooE+w 
owE+w 
owE+w 
owE+w 
owE+w 
oooE+w 
oooE+w 
o.oE+w 
0 ooE+w 
o.wE+w 

oooE+w 
oocE+w 
0 wE+w 

owE+w 
oocE+w 
owE+w 
oooE+w 
0 ooE+w 
o.ooE+w 
0 ooE+w 
oooE+w 
oooE+w 
OWEtW 
0ocEtw 
owE+w 
oooE+w 
oooE+w 
ooE+w 
owE+w 
owE+w 
o.wE+w 
o.ooE+w 
owE+w 
o.oE+w 
0 ooE+w 
oooE+w 
owE+w 
oooE+w 
0 ocetw 
owE+w 
ooaE+w 
oooE+w 
ocKE+w 

ANNUM DOSE 

(=ZZYv) 

4 JOE-09 
4 t3E-08 
3 26E-09 
4 36E-09 
46aE-03 
2 56E-69 
301E-03 
4 99E-07 
666E-06 
9 51E-10 
2 36E-07 
2 BlE-05 
3 %E-04 
1 77E-06 
6 72E-09 
366E-13 
7.12E-13 
oocE+w 
owE+w 
owE+w 
o.cce+w 
oocE+w 
owE+w 
ooE+w 
004+w 
oocE+w 
0 wE+w 
owE+w 
o.wE+w 
0 ocE+w 
owE+w 
oocE+w 
owE+w 
owE+w 
owE+w 
0 wx+w 
oooJE+w 
owE+w 
oooE+w 
owE+w 

LIFETIME AVERAcf 
DOSE (MGACWAY) 

KMJLT 

6 15E-11 
5(19E-11 
466E-11 
6 22E-11 
657E-11 
369E-11 
43oE-11 
7 12509 
em-10 
136E-11 
34oE-09 
4 OIE-07 
566E-08 
2 53E-10 
B.BlE-11 
509E-15 
102E-14 
ooiE+w 
0 ooE+w 
owE+w 
o.ooE+w 
oocE+w 
0 oce+w 
owE+w 
owE+w 
0 ocE+w 
owE+w 
0 ooE+w 
o.ocE+w 
owE+w 
o.ooE+w 
o.wE+w 
0 oa3w 
owE+w 
oooE+w 
0 WEtw 
owE+w 
0ocEtw 
owE+w 
ooa3w 



- 

IISK ASSESSMENT SPREADSHEET - INHALATION OF FUQITIVE DUST (PAGE TMEE) 
NIT 7 - CNJ3. MCAS CHERRV POINT 
XPOGURE SCENARIO: CONSTRUCTION WORKER. HEAW ACTIVITY (ClE) 
XLCUAlE MZAFO INICES At.0 C4NCW RISCS 

ANNJN. DOSE ANWM DOSE LIFETIME RFD (INHK) 
:HEMICM VCUTH 

- (Ins) CSF (INHAL) CSF (INGES) HIZAA) IMmc 
ADULT 009 - MMJLT 

HLZAA) IH)EX 
@AQ/KQDAVl 

CANcm Rlac 
MQIKQBAVI (KQ-DAY/MO) (KQ-DAVMQ) YOUTH ADULT ADULT 

mcqa)anhacme oooE+oo 4 3OE-08 e lK-11 owE+oo 0 ooE+w 3 ice-01 
armlabvrmm 0wEtM) 

7 aoE-01 OOCE+W 
4 13E-09 

OOCEtW 
5.89E- 11 

304E-11 
oooE+oo o.ooE+w 

;arro(b)llmrahens 
3 1cE+w 

o.ooE+w 
7.3OEtoo 

3 2M-03 
0 wE+w 

466E-11 
oooE+w 

0 ooE+oo 
2@2E-10 

ooE+w 3 laz-01 
WlZO(C)fhUllhWW 

7 auz-01 
ooaz+w 

owE+w 
4 36E-08 

oooE+w 
6.22E- I1 

231E-11 
oocE+w 

Xr)smc 
0 oE+w 3 lOE-02 

oooE+w 
7.S-02 

4 WE-08 
oooE+w 

157E-11 
ooaE+w 

oooE+w 
308E-12 

oooE+w 
Gbera(s.h)snhacms 

3.1OEtoa 
ooE+w 2 58E-09 

7 m-03 
amE-11 

owE+w owE+w 
0 oce+w oocE+w 

25Y-00 
3 ioE+w 

Id.rm(l x3-campn 
7 acE+w 

oooE+w 
ooaE+w 

3 OlE-09 
oooE+w 

43OE-11 
1 WE-10 

0 ooE+w oocE+w 
ntimny 0 ccE+w 

J.lcE-01 
4 WE-07 

7 aoE-01 ooE+w 
7 12E-OS 

owE+w 
0 ooE+w 

2 13E-11 
4ooE-04 oocE+w 0 WE+00 

rrric owE+w 
oooE+w 

B WE-08 
7 7eE-04 

OWE-10 
owE+w 

0 ooE+w aOOE-04 1.51E+Ol 1.5oEtw 
~S@.ml o.ocE+w QSlE-10 

owE+w 
1.36E-11 

143E-04 
oooE+w 

2 77E-00 

irMUn 
5 OOE-03 e4oE+w 4.3OEtw 

oooE+w 
oooE+w 

2 3BE-07 
l lar-07 

3 4OE-OS 
508E-11 

oooE+w s.OoE-w (I aoE+w 
- o.ooE+w 

o.ooE+w 
2.81E-05 

omE+w 
4 OlE-07 

2 WE-04 
oooE+oo 

2 WE-00 
4 Omz-02 

01 
0 oE+w 

oooE+w 3 WE-M 
owE+w 

56aE-08 
owE+w 4 aeE-04 

oooE+w 
oooE+w 

aOOE-01 oooE+w oooE+w 
IWrry o.ooE+w 

0 ocE+w 
177E-00 

828E-04 
2.53E-10 

oooE+w 
8.57E-05 

hdrm 
Joce-04 

0 ooE+w 
0 ooE+w 0 ooE+oo 

0 72E-09 
0 ooE+w 

OElE-11 
2 58E-05 

owE+w 
0 OcEtw 

7OOE-05 oocE+w 
.2,3,67,&HxC0F 

owE+w 
0 ocE+w 

oooE+w 
3 56E-13 

I OCE-05 
s.csE-15 

owE+w 
owE+w oooE+w 11oEto4 

,lal HKDF 0 ooE+w 
1 eat04 

7 la-c3 
oooE+w 

l.O2E-14 
owE+w 

0 ooE+oo 
57oE-11 

0 
0 ooE+w 1 ,oE+o4 

0 ocE+w 
1 ecE+o4 

oocE+w 
oooE+w 

oooE+w 
oooE+w 1 IBE-10 

0 0 ocE+w 
0WEtM) 

0 ooE+w 
ooLE+w 

o.wE+w 
oooE+w 

0 ooE+w 0 ooE+w 
oooE+w 

o.ooE+w 
0 WE+00 0 oE+w 

0 omE+w 
oouz+w 

o.ocE+w 
oooE+w 

o.aoE+w 
oooE+w 

0 ooE+w oooE+w 
oooE+w 

0 ooE+w 
0 ooE+w oooE+w 

0 oooE+w oooE+w 
oooE+w 

0 wE+w 
0 OcEtw oooE+w 

0 0 wE+w 
oooE+w 

oooE+w 
0 OoEtw 

0 ooE+w 
oooE+w 

0 0 ooE+w 0 ocE+w 
oouz+w 

0 ooE+w 
o.oE+w 0 ooE+w 

0 0 WE+00 
oocE+w oooE+w 

0 ooE+w 0 ooE+w 
owE+w 

0 0 ooE+w 0 wE+w 
oouz+w 

oooE+w 
0 ooE+w owE+w 

0 ooE+w 
owE+w 

oooE+w 
0 ooE+w ooaE+w 

oocE+w 
0 ooe+w ooE+w 

0 oE+w 
0 wE+w 

owE+w oooE+w 

0 0 WE+00 o.ooE+w 
oooE+w 

o.ooE+w 
oooE+w 0 oE+w 

0 owEto0 
oooE+w 

oooE+w 
0 ooE+w oous+w 

oooE+w 
0 oooE+w o.ooE+w 

ocoE+w 
oooE+w 

oooE+w 0 OoEtw 

0 oooE+w 
oooE+w 

ooaE+w 
0 cQE+w oooE+w 

0oEtw 
0 oocG+w 0 ooE+w 

owE+w 
o.wE+w 

oooE+w ooaz+w 

0 0 ooE+w 
owE+w 

oooE+w owE+w 
0 ocE+w o.ooE+w 

0 0 oE+w 
0 ooE+w 

0 ooE+w 
0 ocE+w oooE+w 

owE+w 
0 0 ooE+w oooE+w 

owE+w 
o.wE+w 

oooE+w oocE+w 
oooE+w 

0 owE+w oooE+w 
oooE+w oooE+w 

o.wE+w 
0 oocE+w oooE+w 

oooE+w 0 wE+w 
0 oE+w 

oooE+w 

owE+w oocE+w 
oooE+w 

o.ooE+w 
0 ooE+w oooE+w 

owE+w oooE+w 0 ooE+w 

OTM o.oE+w 257E-03 317E-m 



RISC ASSESSMENT SPREADSHEET - MRECT DEFIMAL CONTACT WlTH SOIL 

SITE NAME: LNIT 7 - Ou3. MCAS G-IEFIRY POIM 
LOCATION: NORTH CARUlNA 
DATE: ~/os/ss 

HAZARD INDlCES AN3 INREMENTPL CANCER RISKS ARE CALCUATED BY THIS SPFEADS-IEET. 
EXPOSURES THRWGH DERMAL CONTACT WITH SUffACE/SlsSJRFACE SOIL ARE NALUATED. 
ASSJM’TIONS ARE OUILINED BELOW. 

EXPOSURE SCENAfYO: CONSTRUCTION WORKER (CTE) 

RELEVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(EWxATxCF) 

M-WE: 

I 

C = CONCENTRATION IN SCIL (ffi/KG) 
SA1 = YOUTH 9(IN SLRFACE AREA (SQ CbVDAY): 
S/U = ADUT SKIN SLImACE AREA (SQ CM/DAY): 
AF = AOHERENCE FACTOR @l-Cl CM): 

ABS = A&FPTlON FRACTION: CFIGANICS: 
(l3EClMAL FRACTION) INORG4NCS: 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSlJ=lE FREWENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DlAATlON (YEARS): 
ED2 = ADUT EXPOSURE CURATION (YEARS): 
BWl = BCOY WEIGHT ACCLESCENT (KG): 
BVv2 = BOOY WEIGHT AWLT p<G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TIME (DAYS), NCNCARCINCGENS (ADUT): 
AT3 = AMRAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (1 Et6 MGKG) 

0 
4300 

0.2 

0.01 
0.001 

1 
180 

1 
1 
1 

70 
385 
365 

25550 

XTERMINZ CCNVERSON FACTORS: 
CEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS,‘YEAFl)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG/lE6 MG) 

DOEyouth = (CFl)*(C)* @ES) CFl = O.OOE+OO CANCER FISK = (CF3)*(C)*(ABS) CY=3= 8.66E-08 

WSEadult = (CF2)*(C)*(ABS) cF2= 6.06E-06 



Ri9-t AssEssmfur SPnmwEm - DIRECT mRhm CONTACT WTH saL (PAGE TWO) 
UNIT 7 - OLD. MCAS CHERRY POINT 
EXPOSURE SCENARIO: COf%TRUCTlON WORKER (CTE) 
WLCUATE WSES: 

ABSORPTION ANNUAL YWTti ANNUAL ADLLT LIFETIME AVERAGE DERW AD DERMAL CSF 
CHEMCAL c WHGIKQ FRACTION WSE WYWDAY) DOSE WMG!DA~ DOSE (MGIKGIDAY) WYWDAY) P<G-DAYIMGI 

3enzo@)anttracene 1 .B3 0.01 0.00E+00 1.17E-07 1.67E-09 0*00E+00 3.65E-01 
3enzo(a)pgene 1.65 0.01 O.OOE+OO l.l2E-07 1.60E-09 0.00E+00 3.65E+OO 
3emo(b)Ru~nthene 1.46 0.01 O.OOEtOO 6.85E-06 1.26E-09 O.OOE+OO 3.65E-01 
Senzo~)fluoranthene 1.96 0.01 O.OOE+OO l.lSE-07 1.70E-09 O.OOE+OO 3.65E-02 
LZhrysene 2.07 0.01 O.OOE+OO 1.25E-07 1.79E-09 O.OOE+OO 3.65E-03 
3ibenz(a,h)anthracene 1 16 0.01 OBOE+00 7.03E-00 1 .OOE-OS O.OOE+OO 3.65EtOO 
ndeno(l2pcd)pyrene 1.35 0.01 O.OOE+OO 6.18E-08 l.l7E-09 0.00E+00 3.65E-01 
fkwimony 224 0.001 O.OOE+OO 1.36E-06 1.94E-06 B.OOE-05 O.OOE+OO 
ksenlc 30.7 0.001 0.00E+00 1.66E-07 2.66E-09 2.85E-04 1.60E+oo 
3efylllum 0.427 0.001 O.OOE+OO 2.59E-09 3.70E- 11 5.00E-05 4.30E+02 
Ladmlum 107 0.001 O.OOE+OO 6.46E-07 9.26E-09 1.50E-05 O.OOE+OO 
zcqp3f 12600 0.001 O.OOE+OO 7.63E-05 l.O9E-06 2.40E-02 O.OOE+OO 
ron 178558 0.001 O.OOE+OO 1 .OBE-03 1.55E-05 6.00E-02 O.OOE+OO 

*WY 7.95 0.001 O.OOE+OO 4.82E-08 6.86E- 10 B.OOE-05 O.OOE+OO 
kalllum 3.02 0.001 O.OOE+ 00 1.63E-08 2.61 E-IO 1.40E-05 O.OOEtOO 
I2,3,6,7,8-WF 0.00016 0.01 O.OOE+OO 9.69E- 12 1.36E- 13 0.00E+00 1.60E+04 
DRl HxCOF 0.00032 0.01 O.OOE+ 00 l.Q4E- 11 2.77E- 13 O.OOE+OO 1.60E+04 

O.OOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOE+OO o.OOE+OO 
O.OOE+OO 0.00E+00 O.OOEt 00 
0.00E+00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOE+OO o.OOE+OO 
o.OOEtOO 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
o.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 O.OOEtOO 
0.00E+00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 o.OOE+OO 
0.00E+00 0.00E+00 O.OOEtoO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 a.ooE+oo 

-- 

c 



RISK ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 7 - OLD. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCT1 ON WORKER (CTE) 
XTERMIW HAZARD INDICES AND CANCER RISK: 

CHEMCAL 

3enzo(a)anlhracene 
3enzo(a)pqrene 
3enzo@)flurranthene 
3enzo~)fluaanthene 
Lkysene 
3ibenz(a,h)enthacene 
ndeno(l2,3-cd)pyrene 
4ntlmcny 
ksenlc 
3eryillum 
2dmium 
Ecqp3 
ron 

M-Y 
rhalllum 
I,2,3,6,7,8-HxCDF 
nal HxCDF 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOLlTH ACXJLT CANCER RlSK 

O.OOE+OO O.OOE+OO 6.10E-10 
O.OOE+OO O.OOE+OO 5.84E-09 
O.OOE+OO O.OOE+OO 4.61E-10 
O.OOE+OO O.OOE+OO 6.19E-11 
O.OOE+OO O.OOE+OO 6.54E- 12 
O.OOE+OO O.OOE+OO 3.66E-09 
O.OOE+OO O.OOE+OO 4.26E- IO 
O.OOE+OO 1.70E-02 O.OOE+OO 
0.00E+00 6.53E-04 4.25E-09 
O.OOE+OO 5.17E-05 1.59E-06 
O.OOE+OO 4.32E-02 O.OOE+OO 
O.OOE+OO 3.10E-03 O.OOE+OO 
O.OOE+OO 1.80E-02 O.OOE+OO 
O.OOE+OO 6.03E-04 O.OOE+OO 
O.OOE+OO 1.31 E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO 2.22E-09 
O.OOE+OO O.OOE+OO 4.43E-09 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
o.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

TOT/w O.OOE+OO 6.42E-02 3.79E-08 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT 7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EKPOSURE SCWARIO: CONSTRUCTION WORKER, MODERATE ACTIVITY (CTE) 

RELEVANT EQUATION: IM= (CxIRxFixEFxED)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SCIL (MG/KG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTlON FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUWCY (NENTSIYEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 E+6 MGIKG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: 100 IR: 0 
EF: 135 EF: 1 
Fi: 1 Fi: 1 
ED: 1 ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
ATWON): 365 ATWON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 5.26E-07 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE!) CF: 7.55E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE lW0) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER. MODERATE ACTIVITY (CTE) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LIFETIME AVERAGE RFD CSF 
CH EYICAL C(MGIKG) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (YG/KG/DAY) (MG/KG/DAY) (KG-DAY/BAG) 

Elenzo(a)anthracene 1.93 
Benzo(a)pyrene 165 
Elenzo(b)fluoranthene 1.46 
Benzo(k)fluoranthene 1.96 
Chysene 2.07 
Dibenz(sh)anthacene 1.16 
Indeno(l.2,3-cd)pyene 1.35 
Antimony 224 
Arsenic 30.7 
Beryllium 0.427 
Cadmium 107 

CoPPa 12600 
Iron 176556 
Mt3Wry 7.95 
Thallium 3.02 
1.2.3.6.7.6-HxCDF 0.00016 
total HxCDF 0.00032 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE too 
O.OOEtoo 
O.OOE too 
0.00Et00 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OoE to0 
O.OOEtOO 
O.OoEtOO 
0.00Et00 
O.OoEtOO 
O.OoEtOO 
O.OoE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
o.ooE to0 
O.ooE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOE too 

l.O2E-06 
9.77E-07 
7.71 E-07 
l.O4E-06 
l.OQE-06 
6.13E-07 
7.13E-07 
l.lBE-04 
1.62E-05 
2.26E-07 
565E-05 
6.66E-03 
9.43E-02 
4.20E-06 
1.60E-06 
6.45E-11 
1.69E-10 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
0.00E100 

1.46E-06 
1.40E-06 
l.iOE-06 
1.40E-06 
1.56E-06 
6.76E-09 
l.O2E-06 
1.69E-06 
2.32E-07 
3.22E-09 
6.06E-07 
9.51E-05 
1.35E-03 
6.00E-06 
2.26E-06 
1.21E-12 
2.42E- 12 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtoO 
O.OOEtoO 
I.OOE-04 
3.00E-04 
5.00E-03 
5.00E-04 
4.00E-02 
3.00E-01 
3.00E-04 
7.00E-05 
O.OOEtOO 
O.OOEtOO 

7.30E-01 
7.30E too 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E to0 
7.30E-01 
O.OOEtOO 
150EtOO 
4.30E to0 
O.OOEtOO 
O.OOEtOo 
O.OOE to0 
O.OOE to0 
O.OOE to0 
3.00E to4 
3.00Et04 

L I 

t (. 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCWARIO: CONSTRUCTION WORKER. MODERATE ACTIVITY (CTE) 
XTERMNE HAZARD INDICES AND CANCER RISK 

I CHEMICAL 

I 3enzo(a)anttracene 
I 3enzo(a)p’yrene 
I 3enzo(b)fluaanthene 
I Senzo(k)fluaanthene 
I ?hyeene 
I Jibenz(ah)anthacene 
I ndeno(1.2.3-cd)pyene 
1 4ntlmony 
I 4rsenic 
I Beryllium 
1 Zadmktm 
f Zapper 
I ron 
I ikrcury 
rhallium 
1,2,3.6,7.6-HxCDF 

t otal HxCDF 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 

INCREMENTAL 
CANCER RISK 

- HAZARD INDEX HAZARD INDEX 
YOUTH ADULT 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO 296E-01 
O.OOEtOO 5.41E-02 
O.OOEtOO 4.51E-05 
O.OOEtOO l.l3E-01 
O.OOEtOO 1.66E-01 
O.OOEtOO 3.14E-01 
O.OOE to0 1.40E-02 
O.OOEtOO 2.26E-02 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE tO0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
0.00Et00 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO o.oOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 

O.OOE+60 Q.ElE-01 6.63E-07 

l.O6E-08 
l.O2E-07 
&04E-09 
l.OBE-09 
l.l4E-10 
6.39E-06 
7.44E-09 
O.OOEtOO 
3.46E-07 
1.39E-06 
O.OOE to0 
O.OOE to0 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
3.62E-06 
7.25E-06 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDl3TAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3, MCAS CHERRY POINT 
LOCATION: NORM CAROUNA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RlSlCS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER. HEAW ACTlVlTY (CTE) 

RELEVANT EQUATION: IEX=(CxIRxFixEFxEO)/(BWxATxCF) 

WHERE: C = CONCENTRATION IN SOlL (MG/KG) 
IR = SOIL NGESTlON RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: 460 IA: 0 
EF: 45 EF: 1 
Fi: 

: 
Fi: 1 

ED: ED: 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 365 AT(N ON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 6.45E-07 (AVG ANNUAL DOSE) CF: o.oOEtOO (AVG ANNUAL DOSE) CF: 1.21E-06 



3ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
JNIT7 - OU3. MCAS CHERRY POINT 
XPOSURE SCWARIO: CONSTRUCTION WORKER, HEAW ACTIVITY (CTE) 
:ALCULATE DOSES: 

YOUTH ANNUM ADUL T ANNUAL LlFEllME AVERAGE RFD 
:H EYICAL C(YG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) 

3enzo(a)anthacene 1.93 O.OOEtOO 1.63E-06 233E-06 O.OOEtOO 
Senzo(a)pyrene 1.65 O.OOEtOO 1.56E-06 2.23E-06 O.OOEtOO 
Senzo(b)fluaanthene 1.46 O.OOEtOO 1.23E--06 1.76E-06 O.OOE+OO 
3enzo(k)fluaanthene 1.96 O.OOEtOO 1.66E-06 237E-00 O.OOEtOO 
Xryeene 2.07 O.OOE to0 1.75E-06 2.50E-06 O.OOE too 
libenz(a.h)anthacene 1.16 O.OOEtOO 9.61E-07 1.40E-08 QOOE too 
ndeno(l,23-cd)pyene 1.35 O.OOE to0 l.l4E-06 1.63E-06 o.oOEtoo 
Mmony 224 O.OOEtOO 1.69E-04 2.71E-06 4.00E-04 
Wsenlc 30.7 O.OOEtOO 2.60E-05 3.71E-07 3.00E-04 
Seryllium 0.427 O.OOEtOO 3.61E-07 5.16E-09 5.00E-03 
:admium 107 O.OOE tO0 Q.O5E-05 1.29E-06 5.00E-04 
:oppa 12600 O.OOE to0 l.O7E-02 1.52E-04 4.00E-02 
‘on 176556 O.OOEtOO 1.51E-01 2.16E-03 300E-01 
lercury 7.95 O.OOE+OO 6.72E-06 9.60E-06 3.00E-04 
‘hallium 3.02 O.OOE+OO 2.55E-06 3.65E-06 7.00E-05 
.2.3.6.7.0-HxCDF 0.00016 O.OOEtOO 1.35E-10 l.Q3E-12 O.OOE+OO 
oml HxCDF 0.00032 0 OOE+OO 2.71E-10 3.66E-12 O.OOE to0 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OQEtOO O.OOEtOQ 
O.OOEtOO O.QOEtOO O.QOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
o OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 
QOOE to0 O.OOEtOO 0 OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE too O.OOE t 00 O.OOEtOO 
O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

CSF 
(KG-DAY/MO) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7 30EtOO 
7.30E-01 
O.OOE to0 
1.50EtOO 
4.30EtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
3.00Et04 
3.00Et04 

c 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY PQNT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER, HEAW ACTIVITY (CTE) 
DETERMNE HAZARD INCKES AND CANCER RISK 

CHEMICAL 

Benzo(a)anthacene 
Benzo(a)pyrene 
Benzo(b)Ruaanthene 
Benzo(k)Huoranthene 
Chpene 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.OOEtOO O.OOE to0 1.70E-06 
O.OOEtOO O.OOEtOO 1.63E-07 
O.OOE to0 O.OOEtOO 1.29E-06 
O.OOEtOO O.OOE to0 1.73E-09 
O.OOEtOO O.OOEtOO 1.62E- 10 

Dibenz(e,h)anthacene O.OOEtOO 
Indeno(l.2,3-cd)pyene O.OOE to0 
Antimony O.OOEtOO 
Arsenic O.OOEtOO 
Beryllium O.OOEtOO 
Cadmtim O.OOE to0 

COPPer O.OOEtOO 
Iron O.OOEtOO 
MO?KU~ O.OOE to0 
Thallium O.OOE to0 
1.2.3.6.7.6-HxCDF O.OOEtOO 
total HxCDF O.OOEtOO 

0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 

O.OOEtOO 
O.OOE to0 
4.73E-01 
6.65E-02 
7.22E-05 
1.61E-01 
2.66E-01 
5.03E-01 
2.24E-02 
3.65E-02 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 

l.O2E-07 
l.lQE-06 
O.OOEtOO 
5.56E-07 
222E-06 
O.OOEtOO 
O.OOE to0 
O.OOEtoO 
O.OOEtOo 
O.OOEtOO 
5.80E-06 
l.l6E-07 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 

I 0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOE to0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOE to0 O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOEtOO 1.57EtOO l.O6E-06 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION : NORTH CAROLINA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ONE MPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER (CTE) 

REFERENCE: EPA, DECEMBER 1989 

DERMAL CONTACT: DM = (C x SA x PC x ET x EF x ED)/(BW x AT x CF) 

ASSUMPTIONS: !: = GROUNDWATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAILABLE FOR CONTACT (SQ CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURETIME (HOURS/DAY) 
EF = MPOSURE FREQUB(CY (mYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

IN PUT PARAM ETEAS: 

CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

SA: 4300 AVERAGE ANNUAL DOSE 
ET: 4 CONVERSION FACTOR 3.03E-02 
EF: 45 
ED: 1 LIFETIME ANNUAL DOSE 
BW 70 CONVERSION FACTOR 4.33E-04 
AT(NONCAR): 365 
AT(CAR): 25550 



3ISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 
JNIT 7 - OU3. MCAS CHERRY POlNT 
ZXPOSURE SCENARIO: CONSTRUCTION WORKER (CTE) 
XLCULATEHAZARDINC4CES: 

:HEMICAL 

bnzene 
:i-1.2-Dichlcroethene 
fans-l.P-Dichloroetiene 
Iinyl Chloride 
!-Methylnaptthalene 
)is(2-ethyhexyl)phthalate 
WItachlorophenol 
i,4’-DDT 
indoSulfan I 
Wmony 
bsenic 
:admium 
larium 
:opper 
‘on 
langanese 
rluminum 

CONCENTRATlON 
(MGIL) 

0.031 
0.00 1 
0.002 
0.006 

0.00967 
0.0249 

0.001 
5.2E-06 
0.00001 
0.00745 

0.0198 
0.0046 

0.661 
0.0625 

6.694 
0.26 
4.44 

OERYM AVERAGE DERMAL 
PERMEASllmY ANNUAL DOSE REFERWCE DOSE 

CONSTANT (YGIKGIDAY) (YGIKGIDAY) 

210E-02 
l.OOE-02 
l.OOE-02 
7.3OE-03 
6.90E-02 
3.3OE-02 
6.50E-01 
4.3OE-01 
3.9OE-07 
l.OOE-03 
l.OOE-03 
l.OOE-03 
i.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 
l.OOE-03 

1.97E-05 
3.03E-07 
6.06E-07 
1.33E-06 
2.02E-05 
2.49E-05 
1.97E-05 
6.77E-08 
l.lBE-13 
2.26E-07 
6.OOE-07 
139E-07 
2.OOE-05 
1.69E-06 
2.69E-04 
7.68E-06 
1.35E-04 
O.OOEtOO 
0.ooEt00 
O.OOEtOO 
O.OOEtOO 

3.00E- 04 
8.OOE-03 
1.6OE-02 
O.OOEtOO 
O.OOE to0 
l.lOE-02 
1.5OE-02 
4.OOE-04 
3.00E-03 
8.OOE-05 
2.85E-04 
1.5OE-05 
1.4OE-02 
2.4OE-02 
60OE-02 
4 60E-03 
Z.OOE-02 

HAZARD 
INDEX 

6.57E-02 
3.?9E-05 
3.79E-05 
O.OOEtOO 
O.OOEtOO 
2.26E-03 
1.31E-03 
1.69E-04 
3.94E-11 
2.82E-03 
2.1OE-03 
9.29E-03 
1.43E-03 
7.69E-05 
4.49E-03 
171E-03 
6.73E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

-0TAL HAZARD INDEX 9.82E-02 



RISK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY PCfNT 
MPOSURE SCWARIO: CONSTRUCTION WORKER (CTE) 
CALCULATEINCREMENTAL CANCER RISKS: 

CHEMICAL 

Jenzene 
:i-1,2-Dichloroethene 
ram-l .2-Dichloroelhene 
llinyl Chlwide 
! - Methylnapfthalene 
3is(2-ethyhexyl)phthalate 
~entachlorophenol 
1.4’-DDT 
:ndoSulfan I 
4ntimony 
bsenic 
:admium 
kium 
:opper 
ron 
vlanganese 
Vuminum 

0 
0 
0 
0 

CONCENTRATTON 
(MN-) 

0.031 
0.001 
0.002 
0.006 

0.00967 
0.0249 

0.001 
5.2E-06 
0.00001 
0.00745 

0.0198 
0.0046 

0.661 
0.0625 

8.894 
0.26 
4.44 

0 
0 
0 
0 

LlFEllYE AVERAGE 
DERMAL DOSE CSF - DERMM INCREMENTAL 
(MG/KG/DAY) (KG -DAY/UC) CANCER RISK 

2.82E-07 2.90E-02 8.17E-09 
4.33E-09 0.00Et00 O.OOE tOa 
8.66E-09 0.00Et00 0.00Et00 
1.90E-08 2.38EtOO 4.5lE-08 
2.89E-07 O.OOE t 00 O.OOEtOO 
3.56E-07 2.55E-02 9.07E-09 
2.81E-07 6.00E-02 1.69E-08 
9.68E- 10 4.25E-01 4.11E-10 
1.69E- 15 0.00Et00 0.0OEt00 
3.22E-09 0.00Et00 O.OOE to0 
8.57E-09 1.60EtOO 1.37E-08 , 
1.99E-09 0.00Et00 0.00Et00 
2.66E-07 0.00Et00 0.00Et00 
2.70E-08 0.00Et00 0.00EtOO 
3.85E-06 0.00Et00 0.00Et00 
l.l3E-07 0.00Et00 0.00Et00 
1.92E-06 O.OOEtOO O.OOE tO0 
O.OOE too O.OOE tO0 
0.00E+00 O.OOE to0 
O.OOE to0 0.00Et00 
O.OOE tO0 0.00Et00 

‘OTAL RISK 9.34E-08 



i Rl9< ASSESSMENT SPREADSHEET - DlRECT DEFMAL CONTACT WlTH SML 

SITE NAME: UNIT 7 - OLa, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 

~ DATE: cJ6losps 

HAZARD INCICES AM INREMENTPL CANCER RISKS ARE CALCUATED BY THIS SPREADSHEET. 
MPOSlJRES THRWM DERMAL CONTACT WITH SJF!FACE/SLsslRFACE SOIL ARE EVALUATED 
ASSUM’TIONS ARE OUtLiNED BELCMI. 

~ MPOSURE SCENARIO: Fll-L TIME EMPLOYEE (CTE) 

~ RfIRlAJ’JT EQU4TIW: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

C = CONCENTRATION IN SolL (MGn<G) 
SAl = YOUTH 9(IN SLRFACE AREA (Sa CM’DAY): 
S/V = ADLLT SKIN SURFACE AREA (SQ CM/DAY): 
A= = AII-IERENCE FACTOR (MJIGISQ CM): 

ABS = ABSUWTION FRACTION: ORGANIC% 
(DECIMAL FRACTION) INOFWWCS: 

EFl = YOUTH EXPOSURE FREQUENCY (DAYSMEAR): 
EF2 = ADUT EXPOSURE FREWENC( (DAYS/YEAA) : 
ED1 = YOLJTH EXPOSURE DLFlATlON (YEARS): 
ED2 = ADLLT EXPOSLRE CURATION (YEARS): 
BWl = BODY WEIGHT AWLESCENT (KG): 
BWi! = BCOY WEIGHT ACUT p(G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TlhrrE (DAYS), NONCARCINOGENS (ADUn: 
AT3 = AVERAGING TIM: (DAYS), CARCINOGENS: 
CF = CCNVERSIMU FACTOR (1 Et6 MGKG) 

0 
3160 

0.2 

0.01 
0.001 

1 
12 

1 
9 
1 

70 
365 

3285 
25550 

XTERMINE CCNVERsl ON FACTORS: 
DEX = (C)*(SASa CM)*(AF MGlSQ CM)*(ABS)*(EF DAYS/YEAFl)*(EDYEARS)/(AT DAYS)/(BWKG)/(l KG’15 MG) 

WSEycuth = (CFl)*(C)* (ABS) ml = ,0.00Et00 CANCER flSK = (CF3)*(C)* (ABS) Cl%= 3.62E-06 

WSEadrlt = (CF2)*(C)*(ABS) cF2= 2.97E-07 



Rl9< ASSESSMENT SPREADSHEET - DlRECT DEFWAL CONTACT WITH SOfL (PAGE TWO) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: FUL TIME EMPLOYEE (CTE) 
C4LCUATE WSES: 

ABSORPTION 
CHEMICAL C WWGI FRACTION 

ANNUN- YOUTH ANNUAL ADl.LT LIFETIME AVERAGE DERMRL RFD 
DOSE (MGKGIDAY) WSE (MGIKGIDAY) DOSE (MGKWDAY) (MQKG/DAY) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluwnthene 
Benzo&)fluuanthene 
chlyserle 
Dbenz@,h)antf’vacene 
Indeno(l2,3-cd)pyrene 
Aocla-1248 
Gocla-1260 
Del&in 
12,3,4,6,78-l-@~D 
12,3,4,6,78-HpmF 
I2,3,6,7,8+ixCDF 

$Eil 
-wm 
-llca= 
r\luminum 
htimary 
arsenic 
%rium 
3eryllium 
Cadmium 
Xromium 
=oFQ=- 
ron 
Snganese 
&WY 
Jidcel 
3iwr 
/anadum 
!inc 

0.516 
0.391 
0.575 

0.43 
0.442 

0.24 
0.292 

0.19 
0.21 

0.059 
0.00148 
0.00039 
0.00019 
0.01274 

0.002 
0.001 
0.001 
15426 

76.4 
18.8 

556.8 
0.432 

59.9 
114 

12600 
88366 

1240 
2.55 
302 

28.9 
29.9 

3013 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

O.OOEt 00 
0.00E+00 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEt 00 
O.OOEt 00 
0.00E+ 00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEt 00 
0.00Et00 
o.oOE+Oo 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+ 00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 

1.53E-09 
l.lBE-09 
1.71E-09 
1.28E-09 
1.31E-09 
7.12E-10 
6.67E- 10 
5.64E- 10 
6.23E-10 
1.75E- 10 
4.39E- 12 
l.l6E-12 
5.64E- 13 
3.78E- 11 
5.94E-12 
2.07E- 12 
2.97E- 12 
4.58E-06 
2.33E-08 
5.58E-09 
1.85E-07 
1.28E- IO 
1.78E-08 
3.38E-08 
3.74E-08 
2.62E-05 
3.88E-07 
7.57E- 10 
8.08E-08 
8.58E-09 
8.88E-00 
8.94E-07 
0.00E+ 00 
0.00Et0o 
0.00Et00 
O.OOEt 00 

l.Q7E- 10 
1.49E-10 
2.1QE-10 
1.64E- IO 
1.89E- IO 
9.16E-11 
l.llE-lo 
7.25E- 11 
6.01E-11 
2.25E- 11 
5.65E-13 
1.4OE- 13 
7.25E- 14 
4.88F12 
7.63E-13 
3.82E-13 
3.82E- 13 
b.89F07 
2.09E-09 
7.17E-10 
2.12E-08 
1.65E- 11 
2.29E-09 
435E-09 
4.6lE-07 
3.37E-08 
4.73E-08 
9.73E- 11 
l.l5E-08 
l.lOE-09 
l.l4E-09 
l.l5E-07 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEt 00 

0.00E+00 
0.00Et00 
O.OOE+00 
0.00Et00 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOEt 00 
0.00E+00 
O.OOEt 00 
O.OOEt 00 
O.OOEt 00 
0.00Et00 
O.OOEt 00 
O.OOEt 00 
2.00E-01 
8.00E-05 
2.85E-04 
1.40F02 
5 OOE-05 
1.50E-05 
5.00E-03 
2.40E- 02 
8.00E-02 
4.60E-03 
6.00E-05 
B.OOE- 04 
1 .OOE-03 
1.40E- 03 
8.00E-02 

DERMAL CSF 
Q(G-DAY/MG) 

3.85E-01 
3.65EtOO 
3.85E-01 
3.85E-02 
3.65E-03 
3.85EtOO 
3.65E-01 
1 .SOE+Ol 
1.50EtOl 
3.20E+OO 
3.00E+03 
3.20E+03 
3.00E+04 
3.00E+02 
3.00Et03 
3.20Et03 
3.00Et04 
0.00Et00 
0.00Et00 
1.60E+00 
0.00Et00 
4.30E+02 
o.WEtoo 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00Et00 



RISK ASSESSMNT SPREADSHEET - MRECT DEFMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 7 - OU3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: FUL TIME EMPLOYEE (CTE) 
CETEflMIW HAZARD JNDICES AND CANCER RISK: 

1 

CHEMCAL 

Ber!zo(a)anttracene 
Benzo(a)pyrene 
Benzo@)fluoanthene 
Elenzo@)fluoranthene 
Chrysene 
Dibenz@,h)anthracene 
Indeno(l2,3-cd)Wrene 
~u.%x-1248 
Proclcf-12ea 
Dielckin 
1,2,3,46,7,8-t$CDD 
12,3,4,6,7,8-mcDF 
12,3,6,7,8-HxCDF 
ocw 
Hpcm 
HpcE 
HXCCf 
Aluminum 
Antimony 
henic 
Ekrium 
Beryllium 
Cadmium 
Chranlum 

CopPK 
Iron 
Manganese 
MWY 
Nickel 
SiW3f 
Vanadum 
Zinc 

0 
0 
0 
0 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
o.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEt 00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et 00 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
2.29E-05 
2.91 E-04 
l.Q6E-05 
1.18E-05 
2.56E-08 
l.l9E-03 
6.77E-06 
1.56E-04 
437E-04 
6.00E-05 
1.26E-05 
l.l2E-04 
8.58E-06 
6.34E-06 
1.49E-05 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 

7.19E-11 
5.45E- 10 
8.01 E- 11 
5.99E- 12 
6.18E-13 
3.34E- 10 
4.07E- 11 
l.o9E-09 
1.20E-09 
7.21E-11 
1.69E-09 
4.76E-10 
2.18E-09 
1.46E-09 
2.29E-09 
1.22E-09 
l.l4E-08 
O.OOEtOO 
O.OOE+OO 
1 .lSE-09 
O.OOE+OO 
7.09E-09 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
o.OOEtOO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00Et 00 
0.00Et00 
O.OOEtOO 

O.OOE+OO O.OOE+OO O.OOE+OO 

TOTAL O.OOE+OO 2.37E-03 3.24E-08 

HAZARD INDEX 
YOUTH 

HAZARD INDEX 
ADULT 

INCREMENTAL 
CANCER FllSK 



RJSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: UNIT7 - OU3. MCAS CHERRY POINT 
LOCATION: NORTH CAROUNA 
DATE: 06/07/96 

HAZARD INDICES AND INCREMENlAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACE/SUBSURFACE SOIL ARE CONSIDERER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: FULL TIME EMPLOYEE (RME) 

RELEVANT EQUATION: IM=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE C = CONCENTRATION IN SOlL (MGIKG) 
IR = SOIL NGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUWCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 Et6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: 50 IR: 0 
EF: 12 EF: 1 
Fi: 0.5 Fi: 1 
ED: 9 ED: 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 3265 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: l.l7E-06 (AVG ANNUAL DOSE) CF: o.OOE+OO (AVG ANNUAL DOSE) ‘CF: l.!tilE-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
UNIT 7 - OU3. YCAS CHERRY POINT 
EXPOSURE SCWARIO: FULL TlME EMPLOYEE (RYE) 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUM LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

Benzo(a)anthracene 0.516 
Benzo(a)pyrene 0.391 
Benzo(b)fluoranthene 0.575 
Benzo(k)fluaanthene 0.43 
Ctrysene 0.442 
Dibenz(&h)anthacene 0.24 
Indeno(l.2,3-cd)pyene 0.292 
Aroclw-1240 0.19 
Afoclor-1260 0.21 
Dieldrin 0.059 
1.2.3.4,6.7.0-HpCDD 0.00140 
1.2.3.4.6.7.0-HpCDF 0.00039 
1.2.3.6.7.8-HxCDF 0.00019 
ocw 0.0127 
HpCDD 0.002 
HpCDF 0.001 
HxCDF 0.001 
Aluminum 15420 
Antimony 70 4 
Arsenic 10.0 
Barium 557 
Bervllium 0.432 

O.OOEtOO 
0 OOEiOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

6.06E-09 
4.59E-09 
6.75E-09 
5.05E-09 
519E-09 
2.62E-09 
3.43E-09 
223E-09 
2.47E-09 
6.93E- 10 
1.74E- 11 
4.5% - 12 
2.23E-12 
1.49E-10 
2.35E-11 
l.l7E-11 
l.l7E-11 
1.01E-04 
9.21E-07 
2.21E-07 
6.54E-06 
507E-09 

7.79E-10 
5.90E-10 
0.68E-10 
6.49E-10 
6.67E-10 
3.62E-10 
4.41E-10 
2.07E-10 
3.17E-10 
8.91E-11 
2.23E-12 
569E-13 
ZBIE- 13 
l.Q2E-11 
3.02E-12 
1.51E-12 
1.51E-12 
2.33E-05 
l.lBE-07 
2.84E-00 
0.41E-07 
6.52E-10 

O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
5.00E-05 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
l.OOEtOO 
4.00E-04 
3.00E-04 
7.00E-02 
5.00E-03 

Cadmium 59.9 0 OOEtOO 7.03E-07 Q.O4E-00 5.00E-04 
Chomium 114 OOOEtOO 1.34E-06 1.72E-07 5.00E-03 
COPPef 12600 
Iron 68366 
Manganese 1240 
Mercury 2.55 
Nickel 302 
Sihw 20.9 
Vanadium 29.9 
Zinc 3013 

O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.oOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1.40E-04 
l.O4E-03 
1.46E-05 
2.99E-06 
3.55E-06 
3.39E-07 
3.51E-07 
3.54E-05 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 

l.QOE-05 
1.33E-04 
1.07E-06 
3.05E-09 
4.56E-07 
4.36E-00 
4.51E-00 
4.55E-06 
O.OOE to0 
O.OOEtOO 
0.00Et00 ’ 
O.OOEtOO 

4.00E-02 
3.00E-01 
2.40E-02 
3.00E-04 
2.00E-02 
5.00E-03 
I.OOE-03 
3.00E-01 

CSF 
(KG-DAYlUG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E to0 
7.30E-01 
7.70EtOO 
7.70EtOO 
1.60EtOl 
1.60Et03 
1.60Et03 
1.60Et04 
1.60Et02 
1.60Et03 
1.60Et03 
1.60Et04 
O.OOEtOO 
O.OOEtOO 
1.50EtOO 
O.OOE to0 
4 30EtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE too 

( I 



________ --.- 

RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 7 - OU3. MCAS CHERRY POINT 
EXPOSURE SCENARIO: FULL TlME EMPLOYEE (RME) 
DETERMNEHAZARD INDiCES AND CANCER RISK: 

- 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Eenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chysene 
Dibenz(a.h)anthacene 
Indeno(l.2.3-cd)pyene 
Aroclor-1248 
Aroclw-1260 
Dieldrin 
1,2.3,4.6,7,8-HpCDD 
1.2,3,4,6,7,0-HpCDF 
1.2,3,6,7,0-HxCDF 
ocw 
HpCDD 
HpCDF 
HxCDF 
Aluminum 
Antimony 
Anenic 
Barium 
Beryllium 
Cadmium 
Ctvomium 

COPPer 
Iron 
Manganese 
Marcury 
Nickel 
Silv6 
Vanadium 
Zinc 

0 
0 
0 

O.OOEtOO O.OOE+OO 5.69E- 10 
O.OOEtOO O.OOE+OO 4.31E-09 
O.OOE+OO O.OOE i 00 6.34E-10 
O.OOEtOO O.OOE to0 4.74E-11 
O.OOEtOO O.OOE to0 4.87E-12 
O.OOEtOO O.OOEtOO 2.64E-09 
O.OOE+OO O.OOE to0 3.22E-10 
O.OOEtOO O.OOEtOO 2.21E-09 
O.OOEtOO O.OOE+OO 244E-09 
O.OOEtOO 1.39E-05 1.43E-09 
O.OOEtOO O.OOEtOO 3.57E-09 
0.00Et00 O.OOE to0 9.42E-10 
O.OOEtOO O.OOE to0 4.59E-09 
O.OOE to0 O.OOE to0 3.07E-09 
O.OOEtOO O.OOEtOO 4.03E-09 
O.OOEtOO O.OOEtOO 242E-09 
O.OOEtOO O.OOE to0 2.42E-08 
O.OOE+OO 1.01E-04 0.00Et00 
O.OOE+OO 2.30E-03 O.OOE+OO 
O.OOE+OO 7.36E-04 4.26E-00 
O.OOEtOO 9.34E-05 O.OOEtOO 
O.OOEtOO l.OlE-06 2.00E:OQ 
O.OOEtOO 1.41E-03 O.OOEtOO 
O.OOE to0 2.60E-04 O.OOEtOO 
O.OOE+OO 3.70E-03 O.OOE to0 
O.OOEtOO 3.46E-03 O.OOEtOO 
O.OOE+OO 6.07E-04 O.OOEtOO 
O.OOE+OO 9.90E-05 O.OOEtOO 
O.OOEtOO 1.77E-04 O.OOEtOO 
O.OOE+OO 0.79E-05 O.OOEtOO 
O.OOEtOO 5.02E-05 O.OOE to0 
O.OOE to0 l.lBE-04 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 

TOTAL O.OOE+OO 1.33E-02 l.O4E-07 

--- 



RlSK ASSESSMENT SPREADSHEET - ,NHLLAT,ON OF RJQITIVE DUST 

MTE NAME: UNT6-CU3,MCASCHWRYPOlNT 
LOCATION: NORTH CAR&NA 
DATE: ovow6 

HAZAA) IMJICESAND INCREMENTAL CANCER RISKS ARE C#CULATED BY THISSPRELDSKET. 
EXFOSU4ETi+UJQH Ib4-&LAT0NOFFUCTTlVEDUST(FROM SBSRFACE AN3 -ACE 93L) IS COWERED 

,SWBURE SCENARK): a)MTRUCTK)N WORKER. MDDWATE AflIV1T-V (CTE) 

RELEVANT EUJATIONS: El0 = O.la*F.P(v+)*(l-V)/PE/SO)*? lEX= ~:xIRxETxEFxa)xAF)/~xATxCF) 

UT = Uh(7Ro)lO4 

P@J+) = sr@J+ -UT) 

R,O - CLPM*ElPA 

X-QTi 

0 = RlORR 

F= 
V- 
u+ = 
PE = 
UT- 
A= 
lm- 
Fi = 
u-t = 
20 - 

20 
0 

223 
111 

8 6,914, 
2YBOO 
0.266 
5.454 

0.65 
2 

@?dENTS/MONTH) 
(DECIMIV FRACliONl 
ihvsm 
DIMENSIONLESS) 

IE? 
(DIMENSIOKESS) 
fJQ/QCU M/SEC) 

WHERE’ X = DOWNWlNl AIR CONCENTRATION (MO/W M) AT = AVERAUNQ TIME. NONCMCINOQENS 
R - IN-w ATCN R4lE (al M/l-q (DAVS, J65x 8)) 
ET = EXPOSURE TIME (HlGflAV) AT = AVERAQlNQ TIME. CARCINWENS 
EF = EXPOWJAE FREQUENCY CIAYS’VEAR) DAYS. 365 x LTJ 
ED - EXFOSRE DLPATiDN(YEbRS) A= - P893RFTWNFACTCf3(UNlLESS) 
q W = BOO V WElQTH (KQ) CF = CONVERSION FACTOR (lE+BUQ/MQ) 
LT - MPECTBJ LFETIME(VEARS) 

R’ (.fcuTH) 0 ED: 1 
IR2 (MULT) 25 LT * 70 
ET 6 WI’” 0125 
LF. 135 
BWl (YoCrry 1 
BW2(ADuT, 70 

AFZ ** 0 625 
l MPECTQ LFEllME 

*.~P893RmWNF~CTIONSACOXINTFORDEPOSITWNIN 
T,-E QASTROlNTESTlNlY MRSJS THE RESPIRATORYTRACT. 

INTERMEDIATE CALCULATIONS. 
w+) - 65 63175 
ElO= 6 OlE-05 



IISK ASSESSUENT SPREADSHEEI - INHKATION OF FUQITIVE DU ST (PAGE TWO) 
IHT 6 - OlJ3, MCAS CHWRY WINT 
XPOBURE SCENARIO: CONSTRUCTION WORKER. YOOERATE ACTlVlTY (CTE) 
:M UJLATE DOSES: 

:HE MlCK C (UQIKQ) KPHA (MASS FRACTION) 

rsm-dc 47ow 4 796-05 
IWWhll 2150 2 IJE-06 

owE+w 
owE+w 
OOOEtW 
0 ooE+oo 
oocE+w 
0 ooE+w 
owE+w 
0OOEtw 
oooE+oo 
0 ooE+w 
o.ooE+oo 
0 ooE+w 
0 ooE+w 
oocE+w 
oocE+w 
oooE+w 
owE+w 
0 ooE+w 
0 ooE+w 
o.ocE+w 
owE+w 
oooE+w 
0 ooE+w 
ooQE+w 
0 oE+w 
owE+w 
oocE+w 
owE+w 
oooE+w 
oocE+w 
oocE+w 
0 ocE+w 
oooE+w 

AlO (QiS) 

6 w-05 
3 BlE-MI 
ooaE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 
ooE+w 
owE+w 
o.wE+w 
0 wE+w 
o.wE+w 
o.ooE+w 
occE+w 
owE+w 
ooE+w 
o.c#i+w 
0 wE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 
owE+w 
oooE+w 
occetw 
o.ccE+w 
ooce+w 
owE+w 
o.ocE+w 
oooE+w 
o.ooE+w 
oooE+w 
owE+w 

ANNUM DOSE 
(-rev) 

X FIG/MS WXTH 

156E-03 0 ooE+w 
ooaE+w 
0 ooE+w 
ooLE+w 

7 OIE-05 
0 ooE+w 
oocE+w 
oooE+w 
oolE+w 
0ooEtw 
o.ocE+w 
owE+w 
owE+w 
0 ooE+w 
o.ooE+w 
ooE+w 
oooE+w 
0 ocE+w 
o.oaE+w 
0 ooE+w 
oooE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
0 wE+w 
ooiE+w 
owE+w 
oooE+w 
owE+w 
o.ooE+w 
o.wE+w 
oooE+w 
0 oE+w 
oooE+w 
o.ooE+w 
owE+w 
o.oe+w 

oooE+w 
oooE+w 
oooE+w 
occE+w 
oocE+w 
oooE+w 
ootE+w 
oooE+w 
0 ocE+w 
0 ooE+w 
o.wE+w 
oooE+w 
oooE+w 
oocE+w 
o.ocE+w 
oocE+w 
owE+w 
oooE+w 
oocE+w 
oooE+w 
oocE+w 
ooLE+w 
0 ocs+w 
occe+w 
ooE+w 
oooE+w 
ooE+w 
oooE+w 
owE+w 
owE+w 
owE+w 

ANNUM DOS 
(WWKQ6lAY) 

MULT 

1 WE-07 
7 4(E-06 
0 ooE+w 
0 ooE+w 
0 ooE+w 
0 KE+w 
oocE+w 
oocE+w 
0 ocE+w 
oooE+w 
oooE+w 
ooE+w 
oocE+w 
0 oE+w 
o.ooE+w 
0 wE+w 
0 ooE+w 
oooE+w 
0 ocE+w 
0 ooE+w 
oooE+w 
oocE+w 
owE+w 
owE+w 
ooE+w 
oooE+w 
oooE+w 
o.oE+w 
oooE+w 
0 ooE+w 
oooE+w 
owE+w 
ooQE+w 
0 wE+w 
owE+w 

LIFETIME AVEfW(E 
WSE (uMtWAv) 

rnULT 

2.36E-06 
106E-10 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
o.oQ+w 
o.oaE+w 
o.ocE+w 
oocE+w 
0 ooE+w 
oooE+w 
o.ooE+w 
0 ooE+w 
0 ooE+w 
0 wE+w 
oooE+w 
oocE+w 
0 ocE+w 
o.ocE+w 
0 ocE+w 
o.ooE+w 
0 ocE+w 
ooE+w 
oooE+w 
oooE+w 
ooaE+w 
o.ooE+w 
0 ooE+w 
o.oce+w 
0 ooE+w 
0 ooE+w 
oooE+w 
oooE+w 
oooE+w 



11s ASSESSKNT SRIEADSHEET - INtULATlON OF FUGITIVE DUST (PAQE TWIEE) 
NIT (I - CU3. MCAS CHERRY POINT 
XPOBURE SCENARIO: CONSTRUCTION WRKER, MODERATE ACTIVITY (CTE) 
ALaATE WAR) IN)ICES A.N) CANCW RISC?: 

HEYICLL 
ANWK DOSE 

YOUTH 

0 OoEtw 
0 wE+w 
ooattw 
owE+w 
oooE+w 
0 OoEtw 
0 OoEtw 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

oooE+w 
o.coE+w 
o.ooE+w 
owE+w 
o.wE+w 
owE+w 
o.ooE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
o.wE+w 
owE+w 
oooE+w 
o.oE+w 
0 oE+w 
0 ocetw 
owE+w 
oooE+w 
owE+w 
0 ooE+oo 
o.KE+w 
0 oaz+oo 
owE+w 
oooE+w 
oooE+w 
oocE+w 
o.wE+w 
owE+w 

0 oooE+w 
0 oooE+w 

ooaE+w 
ooaE+w 
o.ooE+w 
0 OoEtw 
o.oE+w 

owE+w 
owE+w 
0 OoEtw 

0 ocE+w 
oocE+w 
0 OoEtw 
oocE+w 
occE+w 

oocE+w 
oooE+w oooE+w 

0 oot+w 0 OoEtw oooE+w ooaE+w oocetw 0 wE+w 

OTN 0ocEtw 348E-04 ,.,a!-06 

ANNJM DOSE 
ADULT 

1 WE-07 
7 41E-09 
oooE+w 
0 ooE+oo 
oocE+w 
oooE+w 
oocc+w 
0ooEtw 
oooE+w 
oocE+w 
o.mE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
owE+w 
oooE+w 
owE+w 
oocE+w 
ooaE+w 
oocE+w 
oooE+w 
o.ooE+w 
0 OoEtw 
oooE+w 
oooE+w 
0 ocE+w 
oooE+w 
oooE+oo 
0 OEtoo 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
0 ooE+oo 
oocE+w 
oooE+w 

LFETIYE 
DOSE - MIULT 

238E-OS 
1 WE-10 
o.ooE+w 
0 OQEtw 
0 owtw 
o.ooE+w 
o.ooE+w 
o.ooE+w 
oocE+w 
o.oaE+w 
oooE+w 
o.oaz+w 
oooE+w 
o.oaE+w 
0 ouztw 
0 OoEtw 
0 MEtw 
owE+w 
0 OcEtw 
o.ooE+og 
0 oE+w 
o.ocE+w 
ooE+w 
o.ooE+w 
oooE+w 
o.ooE+w 
o.wE+w 
o.wE+w 
owE+w 
ooaE+w 
owE+w 
ooaE+w 
oooE+w 
owE+w 
o.ouz+w 

FIFD (INHAL) RFD (INQES) CSF (INHM) CSF (INGES) twzAFLl WmEx 
WQIKQCAlY) WQIKQ4AV (KQ-DAYRIG) (KG-DAY/MO) YUJTH 

oooE+w 3ooE-04 151EtOl 15oEtw 0 OoEtw 
0 ooE+w 5 OCG-03 64oEtw 4 3oEtw 0 OoEtw 

0 wE+w 
0 OoEtw 
0 OoEtw 
owE+w 
occe+w 
oooE+w 
oocE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
ooaE+w 
0 ooE+w 
ooE+w 
0 OoEtw 
oooE+w 
0 OoEtw 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
oooE+w 
0 OoEtw 
0 oE+w 
oouz+w 
oooE+w 
oos+w 
ooaE+w 
0 wE+w 
0 OoEtw 
oooE+w 
occE+w 

HAurn l190[ 
ADULT 

3 47E-04 
0 26E-07 
0 OoEtw 
oooE+w 
ooaE+w 
oc&+w 
ooaE+w 
0 ooE+w 
oooE+w 
ooE+w 
oooE+w 
0 wE+w 
o.ocE+w 
0 ooE+w 
oooE+w 
ooE+w 
o.ooE+w 
owE+w 
oooE+w 
oc=Yz+w 
oooE+w 
oooE+w 
owE+w 
oouE+w 
oooE+w 
ooE+w 
0ooEtw 
owE+w 
oooE+w 
0 OoEtw 
oooE+w 
0 OoEtw 
0 OcEtw 
oooE+w 

ADULT 

6 72E-02 
3eeE-10 
oocs+w 
oocE+w 
0 wE+w 
ooE+w 
owE+w 
ooE+w 
0 ocE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 
ooE+w 
oooE+w 
0 wE+w 
oooE+w 
ooE+w 
owE+w 
ooE+w 
oooE+w 
oooE+w 
owE+w 
owE+w 
oooE+w 
ooa3w 
ooaE+w 
oocE+w 
oooE+w 
oocc+w 
owE+w 
owE+w 
oooE+w 
ooaE+w 
o.wE+w 
ooaI+w 



AISKASSESSMNT SPREADSHEET - INHLLATION OF FUQITIVE DUST 

SITE NAME: LlNlT 6 - OU3, MCAS CHWRY POINT 
LOCATION: NORTH CNIOLINA 
DATE: WW% 

HAZ4R) IN)ICESAND INCREMENTAL CANCER RISKS ARE C#CULATEO BY THISSPFEWSHEET 
EXWSLWE Tl+CUG+, I++l&LATiONOF NGlTlVE DUm(FROM SUBSURFACE AN, -ACE 93L) IS CONSDERED 

DCPOSIJRE SCENARK): INSTRUCTION WDR((ER. HEAW ACTIVITY (CTE) 

omlim, tr Al.. lm 

RELEVANT EC”ATIONS El0 = OB3’F’P~+)‘(l-~/PE/SO)‘7 

UT = U’hf7Ro)l04 

PcI+) = sry+ -UT) 

RlO = KPl,A*El PA 

X-Q-i 

0 = RlOPR 

F= 20 
V- 0 
u+ = 223 
PE = 111 
UT= 2 51ol41 
A= 22300 
m- 0.295 
Fi = 5.454 
V.1 = 085 
20 - 2 

(EVENTS/MONTH) 
(DECIMPL FRACMN) 
WSEC) 
(PIMENSIONLESS) 
W-3 
(so Ml 
(DIMENSIOKESS) 
(UQIQCU M/SEC) 

IEX= D(xIRrETxEFxEDxAF)/~rATxCF) 

WHERE X = DOWNWIN) AIR CONCENTRATION (MQ,Q, M) AT = AVEPAOlNGTIME. NONClVIClNOQENS 
R - IN-yvATlCNFt4lE(aJMmr) (DAYS, 335x ID) 
ET = EXPCsURE TIME (HW,UAY) AT = AMRADlNG TIME, CARCINOQENS 
EF = EXPOSJURE FRECUENCV f,AVSmAR) (oAVS:365xLT) 
El = EXR39RE DLFUTK)N (Ems) PF = .V~~F’FKINFACTC%~,UNILESS) 
BW = SCOV V,ElGTH (KQ) CF = CONv’ERSlON FAClOR (1E+3UQ/MQ) 
LT - EG’ECTQLFETlME(VMRS) 

RI Ivc4ITH) 0 Q 1 ....\.--... 
IR2 (WULTy 
ET 
cc 

48 LT. * 70 
e A=1 l * 0125 

45 AF2 -* 0 825 
awl (YOUTH) 1 l MPECTB) LFETIME. 
BW2(AwLT) 70 ..~PBSL3RmlONF~CTIONSACOXIFITFORDEFOSlTlONIN 

THE QASTROINTESTINK MRSJS THE PESPIRATORV TRACT, 

INTERMEDIATE CALWLATICNS’ 
wJ+j = 85 63175 
ElO= 8 OlE-05 

, 



,ISKASSESSUENT SPREADSHEET - INH*LATION OF RlQlTlVE DUST (PAQETWO) 
INIT 6 - OlJ3. MCAS CHWRI F’OINT 
XPCSURE SCENARIO: CONSTRUCTION WORWER. HEAW ACTIVITY (CTE) 
PLCIJLATE DOSES: ANNUM DOSE ANNJM DOSE LIFETIME AVERA= 

HEMICK C PJQ/KQ) 
(UamQloAr) 

KPHA (MASS FRACTION) 
(-mAv) DOSE (MQ6CQDAV) 

RIO (Q/S) X @JO/MS) KUTH MULT MULT 

B9NC 47WO 4 79E-05 8 56E-05 158E-03 0 ooE+w 
mrylhml 2130 

107E-07 
2 13E-08 

152s-09 
3 BiE-M) 7 OlE-05 0 DOE+00 4 74E-09 

0 WE+00 
677E-11 

0OOE+00 oooE+w 0 oQE+w 0OOE+OO OWE+W 
OooE+W oooE+oo oooE+w 0 wE+w ooaE+w 
0 ocE+w 

0 oQE+w 
oooE+w oooE+w oooE+w ooLE+w oooE+w 

owE+w o.oE+w 0 oaz+w o.ocE+w 0 oaz+w o.DoE+w 
oooE+w oooE+w owE+w occE+w ooE+w oooE+w 
0 wE+w oooE+w ooaE+w oooE+w 0 ocE+w oooE+w 
oooE+w ooE+w owE+w owE+w 0 ooE+w 0 ocE+w 
OOOEtW oooE+w owE+oo oooE+w o.ouE+w oocE+w 
ooE+w ooaE+w ooE+w oooE+w oooE+w 0 oaE+w 
owE+w oooE+w 0 ocE+w ooE+w o.ocE+w oooE+w 
oooE+w oooE+w owE+w 0 oE+w ooQE+w 
ooaE+w 

o.ooE+w 
oooE+w occE+w ooaE+w oooE+w oooE+w 

0 OoEtw oooE+w oooE+w 0 ooE+w occE+w oooE+w 
occE+w owE+oo 0 ocE+w owE+w owE+w oooE+w 
oooE+w oooE+w oooE+w o.ooE+w oooE+w o.ooE+w 
oooE+w oooE+w o.ooE+w 0 ooE+w 0 ooE+w oooE+w 
o.oE+w 0 ooE+w owE+w o.wE+w oooE+oo o.ocE+w 
0 ooE+w 0 ouE+w oooE+w owE+w ooLE+w oooE+w 
owE+w owE+w oooE+w o.ooE+w 0 ooE+w oocE+w 
oooE+w oooE+w oooE+w 0 ooE+w oooE+w oocE+w 
owE+w owE+w oooE+w oocE+w 0wEtw oooE+w 
0 ocE+w oooE+w owE+w o.ocE+oo ooE+w oooE+w 
oocE+w oocE+w o.oaT+w oooE+w 0 ooE+w oooE+w 
owE+w 0 ooE+w oouE+w 0wEtw oooE+w oocE+w 
oooE+w oocE+w oooE+w 0 ooE+w ooaztw oooF+w 
oooE+w oooE+w oocE+w oooE+w oooE+w oocE+w 
OWE+W owE+w oou!E+w oooE+w oooE+w 0 oE+w 
0 ooE+w 0 wE+w oooE+w oooE+w oooE+w oooE+w 
0 ocE+w 0 ooE+w 0 wE+w 0 oLE+w oooE+w oocE+w 
0 oE+w ooE+w occE+w 0 ocE+w 0 ooE+w ooaE+w 
oooE+w oooE+w 0 os+w 0 wE+w 0 oaE+w 0 ooE+w 
owE+w oooE+w ooQE+w 0 ocE+w ooE+w oooE+w 
0 oQE+w owE+w oooE+w 0 ooE+w ooaE+w oooE+w 



11s ASSESSYEW SWEADSHEET - INHUATION OF FUGITIVE DUST (PAGE TWEE) 
NIT 0 - OU3. MCAS CHERRY POINT 
XPCGURE SCENARIO: CONSTAUCTION WORKER. HEAW ACTIVITY (CTE) 
ALaLATE MAFD ItQlCES Am CANCER Rl9(S. 

HEMICLL 
ANWM WBE 

VO”TH 

0 ocE+w 
0 OoEtw 
0 OoEtw 
oooE+w 
oooE+w 
o.ocE+w 
ooaztw 
0 ooE+w 
ooaE+w 
oooE+w 
oocE+w 
ooEtw 
o.ooE+w 
oooE+w 
oooE+w 
oooE+w 
0 OoEtw 
o.ooE+w 
ooE+w 
o.ooE+w 
oooE+w 
oooE+w 
oooE+w 
o.ocE+w 
oooE+w 
oooE+w 
0 OoEtw 
0 ocE+w 
oocE+w 
owE+w 
oooE+w 
ooaE+w 
o.oaE+w 
oooE+w 
o.oaE+w 
oooE+w 
owE+w 

0 ooE+w 
0 oocE+w _ _ _- _ _ 

107E-07 
4 74E-09 
ooE+w 
oooE+w 
oooE+w 
oooE+w 
oocs+w 
o.ooE+w 
owE+w 
oooE+w 
oooE+w 
oocE+w 
owE+w 
owE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
ooE+w 
oooE+w 
oocE+w 
owE+w 
oooe+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
o.ooE+w 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 
ooE+w 
oooE+w 

152E-09 
677E-11 
0 OoEtw 
0 OoEtw 
oooE+w 
0 OoEtw 
o.ooE+w 
0 OoEtw 
o.ooE+w 
0 OoEtw 
0 OoEtw 
o.ooE+w 
0 OoEtw 
0 OoEtw 
0 OoEtw 
o.ooE+w 
o.ooE+w 
0 OoEtw 
0 OoEtw 
0 OoEtw 
o.ooE+w 
ooE+w 
oooE+w 
owE+w 
owE+w 
owE+w 
oooE+w 
owE+w 
oocE+w 
oooE+w 
oooE+w 
o.oaE+w 
0 OoEtw 
0 OoEtw 
o.ooE+w 
o.oE+w 
0 ocE+w 
o.ooE+w 
oooE+w 

0 ocE+w 3 OOE-04 151EtOi 15oEtw 0 OoEtw 
0 OoEtw 5wE-03 a 4oEtw 43cEtw oooE+w 

0 OoEtw 
0 OoEtw 
0 ooE+w 
oooE+w 
0wEtw 
0 OoEtw 
ooaE+w 
0 occtw 
0 wE+w 
oooE+w 
0 ooE+w 
0 OoEtw 
oooE+w 
owE+w 
0 wF+w 
0 cG+w 
0 OoEtw 
0 wE+w 
oocE+w 
0 OoEtw 
0 OoEtw 
0 OoEtw 
0 OoEtw 
0 wE+w 
owE+w 
oooE+w 
0 wE+w 
0 WE+00 
0 wE+w 
0 ooE+w 
ooaE+w 
owE+w 
ooc6+w 
0 ooE+w 
oooE+w 
owE+w 
oooE+w 

0 OoEtw 
oooE+w 

oooE+w 
oooE+w o.oaE+w 

o.oot+w 0 ooE+w oooE+w oooE+w oooE+w 0 oottw 

OTK o.ocE+w 223E-04 4.5az-09 

ANNJM WSE 
ADULT 

LFETIME 
DOSE - MULT 

RFD (INHK) - (I-s) CSF (INHAL) CSF (INGES) HAZAFD IrnDc 
(YQIKQBAYl (MQIKQBAY) (KQ-OAYiMQ) (KQ-OAVAIQ) VDUTH 

HAZAFD IN)EX 
ADULT 

2 22E-00 
5 OJE-07 
0 cG+w 
owE+w 
oocE+w 
oooE+w 
oooE+w 
ooE+w 
oooE+w 
0 ooE+w 
occEtw 
owE+w 
ooQ+w 
0 wE+w 
oooE+w 
oocE+w 
0 ocE+w 
oKE+w 
0 ouE+w 
owE+w 
0 ocstw 
oooE+w 
oooE+w 
0 wE+w 
oooE+w 
0 cetw 
0ocEtw 
oocE+w 
oocE+w 
o.ocE+w 
0 OoEtw 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
ooE+w 
ooaztw 

CANCW RIB( 
ADULT 

436-w 
253E-10 
oooE+w 
owE+w 
oocE+w 
o.oE+w 
oooE+w 
oocE+w 
oocE+w 
oow+w 
oocc+w 
oooE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oooE+w 
owE+w 
oooE+w 
oocE+w 
oooE+w 
oocE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oooE+w 
oocE+w 
oooE+w 
ooE+w 
occE+w 
ooa5tw 
oooE+w 
o.ooE+w 
oooE+w 



RISC ASSESSMENT SPREADSHEET - UiRECT DEFMAL CONTACT WITH SolL 

SITE NAME: lNlT 6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CARUlNA 
DATE: OS/as/= 

I 

HAZARD INOlCES AM INREMENTPL CANCER Rl9(S ARE CAKLLATED BY THIS SPFEADSHEET. 
MPOSIJRES THROUGH DERMAL CONTACT WITH SJffACE,‘SU3SURFACE SOIL ARE EVALUATED. 
ASSUM’TIMUS ARE OLJILINED BELOW. 

MPOSURE SCElUtFiIO: CONSTRUCTICMU WORKER (CTE) 

RELEVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

bVHS=E: C = CONCENTRATION IN SolL (MGKG) 
S41 = YOUTH 9(IN SLRFACE AREA (SQ ChFJDAY): 
S.42 = ADLLT SKIN SURFACE ARE3 (SCl CM/DAV: 
/V = ADHERENCE FACTOR (h4nc;lSQ CM): 

ABS = ABSOWTION FRACTION: ORGANICS: 
(DECIMAL FRACTION) INOAGANCS: 

0 
4300 

0.2 

0.01 
0.001 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
82 = ADLLT EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DlRATlCN (YEAliS): 
El32 = ADUT EXPOSLRE CURATION (YEARS): 
BWl = BODY WEIGHT YOUTH (KG): 
BW = BODY WEIGHT ADU-T Q(G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YWTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS (ADUl-): 
AT3 = AVERAGING TIME (DAYS), CARUNOGENS: 
Cl= = CCNVERSlaV FACTOR (1 Et 6 MGKG) 

1 
180 

1 
1 
1 

70 
365 
365 

25556 

XTERMIN? CCNVERSi ON FACTOAS: 
EX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS’YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG’1 E6 w) 

WEyouth = (CFI)*(C)* (ABS) CFl = O.OOE+OO CANCER FISK = (CF3)*(C)*(ABSJ CF3= 8.66E-08 

DOSEadult = (CF2)*(C)*(ABS) G=2= 6.06E-06 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
UNIT 6 - OLD, MCAS CHERRY POINT 
MPOSURE SCENARIO: CONSTRUCTI ON WORKER (CTE) 
CALCUATE WSES: 

C WWGI 
AEISOFIPTION ANNUAL YOUTH ANNUAL ADLLT LIFETIME AVERAGE DERMAL RFD DERMAL CSF 
FRACTION DOSE (MGKWW DOSE (MGKWAY) WSE (ffiKG!DAY) (MG/KWDAy) Q(G-DAY/MG) CHEMCAL 

Asenic 
Betyllium 

47.9 0.001 O.OOE+OO 
2.13 0.001 0.00E+00 

O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.ooE+00 
0.00E+00 
O.OOE+OO 
o.OOE+OO 

2.90E-0; 
1.29E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.09EtOO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 

4.15E-09 2.85E-04 1.60E+00 
1.84E- IO 5.00E-05 4.30Et02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

C 



Rl9< ASSESSMENT SPREADSHEET - OlRECT DEF%lAL CONTACT WITH SolL (PAGE THREE) 
UNIT 6 - OLB. MCAS CHERRY POINT 1 
MPOSLJRE SkARIO: CONSTRUCTI ON WORKER (Cl-E) 
DETERMINE HMAFKI INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX 
CHEMCAL YOUTH ADUT 

henic 0.00E+00 1.02503 
3eryllium O.OOE+OO 2.56E-04 

0 O.OOE+OO Q.OOEi00 

0 O.OOE+OO 0.00Et00 
0 O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 
0 0.00Et00 0.00Et00 
0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 
0 0.00Et00 O.OOE+OO 
0 0.00EtOO O.OOEtOO 
0 0.00EtOO O.OOE+QQ 
0 O.OQE+OO O.OOEtOO 
0 0.00EtOO O.OOE+OO 
0 O.OOEi00 0.00EtOO 
0 ODOEtOO O.OOE+QO 
0 0.00Et00 O.OOEtOO 
0 o.QoE+oo 0.00EtOO 
0 0.OOEt00 0.00EtO0 
0 0.00Et00 O.OOE+OO 
0 O.OOE+OQ O.OOE+OO 

0 O.OOE+OO 0.0OEt00 
0 0.00EtQ0 O.OOE+OO 
0 0.00Et00 0.00Et00 
0 0.00EtOO O.OOE+-00 
0 O.OOE+OO O.OQE+OO 
0 0.00Et00 O.OOEtOO 
0 O.OOEtOO Q.OOEtOO 
0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+# 
0 0.00Et00 O.OOE+OO 
0 O.OOEiOO Q.QQEiOO 

0 O.OOEtOO O.OQEiOO 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 

INCREMENTAL 
CANCER RlSK 

6.63E-09 
7.93E-06 
O.OOE+OO 
Q.OOE+OO 
0.00Et00 
O.OOE+Oo 
Q.OOEiQQ 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
Q.OOE+OO 
0.00Et00 
O.OOEt00 
0.00EtOO 
O.OOEiQQ 
O.OOE+OO 
O.OOEiO0 
O.#E+OO 
O.OOEtOO 
Q.OOEtCUI 
0.00Et00 
0.00E+00 
0.00EtOO 
Q.OOE+OQ 
O.OOE+OO 
O.OOE+OO 
O.QOEtOO 
0.00Et00 
0.00Et00 
O.OOEi00 
Q.OOE+OO 
0.00Et00 
0.00Et00 
O.OQEtOO 
Q.OQE+OO 
o.Q0E+00 
O.OOEtQO 

0 O.OOE+OO 0.00E+00 0.00Et00 ~__ -- 

-0TAL 0.00E+00 1.28E- 03 8.59E-08 1 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORM CAROLINA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. - 
MPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCEFIARIO: CONSTRUCTION WORKER, MODERATE ACTIVITY (CTE) 

RELEVANT EQUATION: IM=(CxlRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MO/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUeJCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lE+6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

I 

IR: 100 IR: 0 
EF: 135 EF: 1 
Fi: 

1 
Fi: 1 

ED: ED: 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25559 
AT(NON): 365 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 526E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSO CF: 7.55E-09 

I I 



r 
IISK ASSESSMENT SPREADSHEET - INClDaSTAL INGESTION OF SOIL (PAGE TWO) 
JNIT 6 - OU3. MCAS CHERRY POJNT 
XPOSURE SCENARIO: CONSTRUCTION WORKER. MODERATE ACTIVITY (CTD . 
NCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LIFETIME AVERAGE RFD 
:H EYICAL C(MG/KG) DOSE (MO/KG/DAY) 

rrsenic 47.9 O.OOEtOO 
layllium 2.13 O.OOE to0 

O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0 OOE to0 
o.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
o.oo~too 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

DOSE (MGIKGIDAY) 

2.53E-05 
l.l3E-06 
O.OQE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE tQ0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOE t 00 
Q.OOE tQ0 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtoo 
O.OOEtoo 
O.OOE+oo 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE too 
O.OOEtOO 
O.OOE t 00 
O.OOE to0 
O.OOE+OO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

DOSE (MGIKGIDAY) (MG/KG/DAY) 

3.62E-07 300E-04 
1.61 E-06 5.00E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0.00Et00 
O.OOEtOO 

CSF 
(KG-DAY/YG) 

1.50EtOO 
4.30EtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE MREE) 
UNIT 6 - OU3. MCAS CHERRY POlNT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER. MODERATE ACTIVITY (CTE) 
DETERMNE HAZARD INUCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Arsenic 0.00Et00 
Beryllium O.OOEtOO 

0 O.OOE to0 
0 O.OOE tO0 
0 O.OOE tO0 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOE+OO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE tO0 
0 0.00Et00 
0 O.OOE to0 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOEtOO 

6.44E-02 
2.25E-04 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

5.42E-07 
6.91 E-08 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

0 O.OOE+OO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOE to0 O.OOE to0 

TOTAL O.OOEtOO 6.46E-02 6.1 IE-07 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SJTE NAME: UNIT6 - OU3, MCAS CHERRY POINT 
LOCATION: NORTH CAROLINA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION OF SURFACESOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCEEIARIO: CONSTRUCTION WORKER. HEAW ACTJVIN (CTE) 

I 
RELEVANT EQUATION: IEX=(CxIRxFixEFxED)/(BWxATxCF) 

WHERE: c = CONCENTRATION IN SOL (MG/KG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTlON FROM CONTAMINATED SOURCE 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

I 
IR: 480 IR: 0 
EF: 45 EF: 1 
Fi: 1 Fi: 1 
ED: 1 ED: 1 
BW: 70 Bw: 1 
AT(CAR): 25550 AT(CAR): 25556 
AT(NON): 365 AT(NON): 365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUM: 

CF: 8.45E-07 (AVG ANNUAL DOSEJ 
ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAC DOSQ CF: 1.21E-08 



USK ASSESSMENT SPREADSHEFT - INClDaSTAL INGESTION OF SOIL (PAGE TWO) 
JNlT6 - OU3. MCAS CHERRY POINT 
fXPOSURE SCWARIO: CONSTRUCTION WORKER. HEAW ACllVlTY (CTR . _ 
XCULATE DOSES: 

YOUM ANNUM ADULT ANN U/U LlFETlME AVERAGE RFD 
:H EMICAL C(MG/KG) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) 

henic 47.9 O.OOEtOO 
hyllium 2.13 O.OOE to0 

O.OOE tO0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
o.OOEtOO 
o.OOEtOO 
o.OOE to0 
0.OOEt00 
O.OOE tO0 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00E+00 
o.OOEtOO 
O.OOEtOO 
0.00Et00 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

4.05E-05 
1.80E-06 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOE tO0 
O.OOE tO0 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOE tO0 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 

5.78E-07 3.00E-04 
2.57E-06 5.00E-03 
O.OOEtOO 
0.00EtOO 
0.00Et00 
O.OOEtOO 
o.ooE too 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
0.00E+00 
O.OOEtOO 

CSF 
(KG-DAY/MO) 

1.50EtOO 
4.30EtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. YCAS CHERRY POINT 
EXPOSURE SCENARIO: CONSTRUCTION WORKER. HEAW ACllVlTY (CTE) 
DETERMNE HAZARD INDICES AND CANCER RISK 

HAZARD IN DM HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Arsenic O.OOEtOO 
Bayllium O.OOEtOO 

0 0.00Et00 
0 0.00Et0o 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOEtOO 
0 0.00Et00 
0 O.OOE to0 
0 O.OOE to0 
0 0.00Et00 
0 0.00Et00 
0 0.00Et00 
0 O.OOE to0 
0 O.OOEtOO 
0 0.00Et00 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOEtOO 
0 0.00Et00 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOEtOo 
0 0.00E+00 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOE to0 
0 O.OOEtOO 
0 O.OOEtOO 
0 O.OOE to0 
0 0.00Et00 
0 O.OOEtOO 
0 O.OOEtOO 

1.35E-01 
3.60E-04 
O.OOEtOO 
O.OOE to0 
0.00E+00 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE tO0 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE tO0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

R 66E-07 
;:llE-07 
n OOEtOO 
0.00EtOO 
O.OOE tO0 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE to0 
0.00Et00 
O.OOEtOO 
0.00Et00 
nOOEtO0 
;:OOEtOO 
n OOEtOO -. 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

0 O.OOEtOO O.OOE to0 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE to0 1.35E-01 9.78E-07 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER 

SITE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
LOCATION : NORM CAROLINA 
DATE: 06/06/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: CONSTRUCTION WORKER (CTE) 

REFERENCE: EPA, DECEMBER 1989 

DERMAL CONTACT: DM = (C x SA x PC x ET x EF x ED)/(BW x AT x CF) 

4SSUMPTIONS: C = GROUNDWATER CONCENTRATION (MG/L) 
SA = SURFACE AREA AVAIlABLE FOR CONTACT (.%I CM) 
PC = DERMAL PERMEABILITY CONSTANT (CM/HR) 
ET = EXPOSURE TIME (HOURS/DAY) 
EF = EXPOSURE FREQUaJCY (WYSIYEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1000 CUBIC CM/L) 

N PUT PARAMETERS: 

4300 AVERAGE ANNUAL DOSE 
g; 4 CONVERSION FACTOR 3.03E-02 
EF: 45 
ED: 1 LIFETIME ANNUAL DOSE 
Bw: 70 CONVERSION FACTOR 4.33E-04 
AT(NONCAR): 365 
AT(CAR): 25550 



O.OOE 
O.OOE 
O.OOE 
O.OOE 
O.OOE 
O.OOE 
O.OOE 
O.OOE 

00 
00 
00 
00 
00 
00 
00 
00 

3lSK ASSESSMENT SPREADSHEET - DERMM CONTACT WITH GROUNDWATER (PAGE TWO) 
JNIT 6 - OU3. MCAS CHERRY POINT 
3tPOSURE SCENARIO: CONSTRUCTION WORKER (CTE) 
:/‘LCULATEHAZARD INDICES: 

DERMM AVERAGE 
CONCENTRATlON PERYEABlLFFY ANNUAL DOSE 

:H EMICAL (M G/L) CON STAN T (MO/KG/DAY) 

,.4’-DDT 
Mdrin 
rrsenic 
‘0” 
langanese 

0.000043 4.30E-01 5.60E-07 
0.000071 1.60E-02 3.44E-06 

0.006 l.OOE-03 2.42E-07 
4.93 l.OOE-03 1.49E-04 

0.101 l.OOE-03 3.06E-06 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE to0 
O.OOEtOO 

I 
t 
f 
( 

( 

4 
C 
P 
II 
L 

DERMAL 
REFERENCE DOSE 
@#G/KG/DAY) 

4.00E-04 
2.50E-05 
2.65E-04 
6.00E-02 
4.60E-03 

HAZARD 
INDEX 

O.OOEtOO 

1.40E-03 
1.36E-03 
6.50E-04 
2.49E-03 
6.65E-04 
O.OOE to0 
O.OOE tO0 
O.OOE tO0 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

T OTAL HAZARD INDEX 6.76E-03 



3ISK ASSESSMENT SPREADSHEFT - DERMM CONTACT WITH GROUNDWATER (PAGE THREE) 
JNIT 6 - ou3. MCAS CHERRYPOINT 
5XPOSURE SCENARIO: CONSTRUCTION WORKER (CTE) 
:ALCULATE INCREMENTAL CANCER RISKS: 

CONCENTRATlON 
:H EMICAL (M GIL) 

I,4’-DDT 0.000043 
kldrin 0.000071 
bsenic 0.006 
‘on 4.93 
langanese 0.101 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 . 

LIFETIME AVERAGE 
DERYAL DOSE 
(BAG/KG/DAY) 

6.00E-09 
4.92E-10 
3.46E-09 
2.13E-06 
4.37E-06 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

CSF - DERMAL 
(KG-DAY/MG) 

4.25E-01 
3.20EtOO 
1.60EtOO 
O.OOE to0 
O.OOEtOO 

1 
INCREMENTAL 
CANCER RISK 

3.40E-09 
1.57E-09 
5.54E-09 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 

OTAL RISK l.O5E-06 



R&K ASSESSMEKC SPREADSHEET - DIRECT DEf?M/k CONTACT WTH SaL 

SlTE NAME: lNlT 6 - OLB, MCAS CHERRY POINT 
LOCATION: NCRTH CARUlNA 
DATE: osmffi 

HAZARD lNDlCES AM INREMENTPL CANCER RISKS ARE CALCUATED BY THIS $J=F#~II)$~-~EET. 
MPOSURES THRCUGH DEFIMAL CONTACT WITH SURFACE/SUBSURFACE SOIL ARE EVALUATED. 
ASSUM’TIONS ARE OLJTLINED BELm. 

EXPOSURE SCENARIO: Fu-L TIME EMPLOYEE (CTE) 

RELEVANT EQUATION: CEX= (CxSAxAFxABSxEFxED)/(BWxATxCF) 

M-WE: C = CONCENTRATION IN SOIL (MG/KG) 
S41 = YOlJH 5KIN SURFACE AREA (SQ ChryDAY): 0 
S42 = ADUT SKIN SIJWACE AREA (SQ CM/DAY): 3160 
AF = ADHERENCE FACTOR @/lMG/SQ CM): 0.2 

ABS = ABSOFPTION FRACTION: CRGANICS: 0.01 
(DEClfW’L FRACTION) INORGANCS: 0.001 

EFl = YOUTH D(POSJRE FREQLENCY (DAYEqYEAf3): 1 
EF2 = ADLLT EXPOSl-RE FREQUENCY (DAYS/YEAF!): 12 
ED1 = YOUTH MPOSURE DLRATlON (‘YEARS): 1 
ED2 = ADUT EXPOSLRE OUBATION (YEARS): 9 
BWI = BODY WElGHT YOUTH (KG): 1 
Bib!? = BOOY WEIGHT AWCT p(G): 70 
AT1 = AVERAGING TIME (DAYS), NONCAFICINOGENS (YOUTH): 365 
AT2 = AVERAGING TIME (DAYS), NONCAFlCINCGENS (ADUT): 3265 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CF = CMVVERSION FACTOA (1 Et6 MQKG) 

YZTEFIMIN CoNVEFiSloN FACTORS: 
DEX = (Cl*(SA SQ CM)*(AF %‘SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BvVKG)/(l KG/lEG MG) 

DOSEycuth = (CFl)*(C)*(ABS) CFl = O.OOEt 00 CANCER FISK = (CF3)*(C)*(ABS) CF3= 
DOSEadult = (CF2)*(c)*(ABS) c=2= 

3.62E-06 
2.97E-07 



RI= ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT VUlTH SOlL (PAGE TWO) 
UNIT 6 -- OLt3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: FUL TIME EMPLOYEE (CTE) 
CALCUATE DOSES: 

ASSORPTION ANNUAL YOUTH ANNUAL ACM-1 LIFETIME AVERAGE DERklk RFD DERMRL CSF 
U-IEMCAL C WV=) FRACTION WSE (MG/KG/DAY) DOSE (MGKGjDAY) DOSE (MG/KG/OAY) (MGIKGIDAY) W-DAY/MGl 

hntlmcny 15.5 0.001 0.00E+00 4.60E09 
nrsenlc 

5.92E-10 6.00E-05 0.00Et00 
54.3 0.001 0.00Et00 1.61E-06 

*Iurn 
2.07E-09 2.65E-04 1 .BOEtOO 

732 0.001 O.OOEtOO 
3edyllium 

2.17E-07 2.79E-08 ” 1.40E-02 0.00Et00 
2.3 0.001 O.OOEtOO 6.63E- 10 &76E- 11 !i.OOE-05 4.30Et02 

ron 22900 0.001 O.OOEtOO 6.60E-06 6.74E-07 6.00E-02 0.00Et00 
Janadum 55.4 0.001 0.00E+00 1 WE-06 2.11E-09 
fUumlnum 

1.40E-03 0.00Et00 
9960 0.001 O.OOEtOO 2.96E-06 3.60E-07 2.00E-01 O.OOEtOO 

O.OOE+OO O.OOE+OO 0.00E+00 
O.OOE+OO 0.00E+00 0.00E+00 
O.OOE+OO 0 OOEtOO 0.00E+00 
O.OO.E+ 00 O.OOE+OO 0.00Et00 
0.00Et 00 0.00E+00 ’ 0.00E+00 
O.OOEtOO 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO 0.00E+00 0.00E+00 
0.00Et00 0.00Et00 0.ooEt00 
O.OOE+OO O.OOE+OO O.OOEtOO 
0.00Et00 O.OOEtOO 0.00E+00 
O.OOE+OO 0.ooE+00 0.ooE+00 
O.OOEt 00 0.00E+00 0.00Et00 
O.OOEt 00 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+00 0.00E+00 
O.OOEtOO O.OOE+OO 0.00E+00 
O.OOE+OO O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 0.00E+00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOE+OO 0.00E+00 0.00Et00 
O.OOE+OO O.OOEtoo 0.00E+00 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOEtOO O.OOE+Oo 
O.OOEt 00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOEtOO 0.00E+00 
0.00E+00 O.OOEt 00 O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOEtOO 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOlL (PAGE THREE) 
UNIT 6 - OlK3, MCAS CHERRY POINT 
EXPOSURE SCENARIO: FLLL TIME EMPLOYEE (CTE) 
DETERMINE HAZARD INDICES AND f2#+JCEFl RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMCAL YOUTH ADLLT CANCER ASK 

Antimony 
ksenic 
&rlum 
Beryllium 
Iron 
Vanadum 
Alumhum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00E+00 5.75E-05 O.OOE+OO 
O.OOE+OO 5.66E-05 3.32E-09 
O.OOE+OO 1.55E-05 O.OOE+OO 
O.OOE+OO 1.37E-05 3.77E-08 
0.00E+00 l.l3E-04 O.OOE+OO 
O.OOE+OO l.l7E-05 O.OOE+OO 
O.OOE+OO 1.48E-05 O.OOE+OO 
O.OOE+OO O.O~E+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
o.OOE+oo O.OOE+Oo O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 0.00E+00 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOE+OO 0.00E+00 O.OOE+OO 
o.oOE+oo O.OOE+OO 0.00E+00 
O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+Oo O.OOE+OO 

TOTAL 0.00lE+00 2.83E-04 4.1 lE-08 

- 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

WE NAME: UNIT6 - OU3. MCAS CHERRY POINT 
.OCATION: NORTH CAROLINA 
2ATE: 06/06/Q6 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ZXPOSURES THROUGH PICA INGESTION OF SURFACE SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUlLlNED BELOW. 

. 

ZXPOSURE SCWARIO: FULL TIME EMPLOYEE (CTE) 

IELEVANT EQUATION: IM = (C x IR x Fix EF x En)/(BW x AT x CF) 

VHERE: c = CONCENTRATION IN SOIL (MGIKG) 
iR = SOIL INGESTION RATE (MG/EVENT) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
EF = MPOSUREFREQURdCY (EVENTS/YEAR) 
ED = MPOSUljE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 

NTER INPUT PARAMETERS: 
mDULT: YOU-m : 

R: 50 IR: 0 
tF: 12 EF: 1 
:i: 0.5 Fi: 1 
ID: 9 ED: 1 
SW: 70 BW: 1 
\T(CAR): 25550 AT(CAR): 25550 
LT(NON): 3265 ATWON): 365 

ETERMNE CONVERSION FACTORS: 
DULT: YOUM: 
ZF: l.l7E-06 (AVG ANNUAL DOSEJ CF: 

ADULT/YOUTH (CANCER RI%: 
O.OOEtOO (AVG ANNUAL DOSE) CF: 1.51E-09 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
UNIT6 - OU3. MCAS CHERRY POINT 
MPOSURE SCWARIO: FULL TlME EMPLOYEE (CTE) 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANN U/U LIFETIME AVERAGE RFD CSF 
CH EYICAL C(MG/KG) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (YG/KG/DAY) (MGIKGIDAY) (KG-DAYlUG) 

Antimony 
Arsenic 
Barium 
Beryllium 
Iron 
Vanadium 
Aluminum 

15.5 O.OOE to0 1.62E-07 
54.3 O.OOE to0 6.36E-07 
732 O.OOE to0 6.59E-06 
2.3 O.OOE to0 2.70E-06 

22900 O.OOE to0 2.69E-04 
55.4 O.OOE to0 6.50E-07 

9960 O.OOE to0 l.l7E-04 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE+OO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE+OO 
O.OOE to0 0.00Et00 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOE to0 O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 

2.34E-06 4.00E-04 O.OOEtOO 
&20E-06 3.00E-04 1.50EtOO 
l.llE-06 7.00E-02 O.OOEtOO 
3.47E-09 5.00E-03 4.30E to0 
3.46E-05 3.00E-01 O.OOEtOO 
6.36E-06 7.00E-03 O.OOE to0 
1.50E-05 l.OOEtOO O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtQO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
UNIT 6 - OU3. WAS CHERRY POINT 
EXPOSURE SCENARIO: FULL TIME EMPLOYEE (CTE) 
DETERMNE HAZARD INUCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Antimony 
Arsenic 

~ Ei$Ern 

Vanadium 
Aluminum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 O.OOE+OO O.OOEtOO O.OOEtoO 
0 O.OOE to0 O.OOE too O.OOE to0 

O.OOEtOO 4.55E-04 O.OOE to0 
O.OOE to0 2.13E-03 1.23E-07 
O.OOE to0 1.23E-04 O.OOE t 00 
O.OOEtOo 5.40E-06 1.49E-06 
O.OOEtOO 6.96E-04 O.OOEtOO 
O.OOEtOO 9.29E-05 O.OOE too 
O.OOE+OO l.l7E-04 O.OOEtOO 
O.OOEtOO O.OOE+oO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE tO0 
O.OOE+OO O.oOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOE t 00 0.00Et00 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OoEtoo O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoE too O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOE to0 O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE+OO O.OOEtoO 
O.OOEtOO O.OOE to0 O.oOEtOO 
O.OOE to0 O.OOEtOo O.OOE to0 
O.OOE to0 O.OOEtOo O.OOEtOO 
O.OOE tO0 O.OOE too O.OOE t 00 
O.OOEtOO O.OOEtOo O.OOE to0 
O.OOEtOO O.OoE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 

TOTAL o.ooE+80 3.8lE-03 1.38E-07 
I 



APPENDIX K 

ECOLOGICAL ASSESSMENT 

K.l 

K.2 

K.3 

K.4 

K.5 

K.6 

K.7 

WETLAND DELINEATION FIELD DATA SHEETS (April 12 and 13,1995) 

PLANT AND ANIMAL SPECIES OBSERVATION LIST (April 12 and 13,1995) 

A BIOLOGICAL EVALUATION OF METAL CONTAMINATION IN SLOCUM 

CREEK, NORTH CAROLINA (FLEMING, W.J. AND J.E. HIGHTOWER, MAY 

1995) 

FISH AND WILDLIFE MANAGEMENT PLAN, MARINE CORPS AIR STATION, 

CHERRY POINT, NC (ROGERS, 1990) 

INVENTORY OF THE RARE SPECIES, NATURAL COMMUNITIES, AND 

CRITICAL AREAS OF THE CHERRY POINT MARINE CORPS AIR STATION 

SECTION 3 (LEBLOND ET AL., 1994) 

TOXICOLOGICAL PROFILES 

DOSE CALCULATIONS 



APPENDIX K.l 

WETLA4W~DELINEATION FIELD DATA SHEETS 

April 12 and 13,199s 



KEY TO SYMBOLS USED ON FIELD DATA SHEETS 

Indicator Statuses(See Definitions in Section 3.1 in Text) 
OBL: Obligate Wetland 
FACW: Facultative Wetland 
FAC: Facultative 
FACU: Facultative Upland 
UPL: Obligate Upland 
NI: No Indicator Status Yet Assigned 



DATAFORM 1 

WETLAND DETERMINATION 
cg aSp fvabl sy--p /b-v---l 

Applicant 
Iti* 

Name: U.S. Marine Cores 
Application 
Number: 

Project Cherry Point Marine v 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: A~ril1LZ. 1995 Plot No.: fder 4 / b’7jph’f 

3 1;7.4- 6Lw&pe -(&+ &A/T/q/ 
Section: 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Suecies 
Indicator 
Status Species 

Indicator 
Status 

Saplixzsishrubs 
4 I,-7-b-y JchC fd 

j. LVP'lL -YfTk j-#c e 

6. Swag t7 CJLS? F&c Y- 12. 
% of species that are OBL, FACW, d/or FAC: /BO% Other indicators: 
Hydrophytic vegetation: Yes . Basis: 

&l f&q& lb l.oa7 
Series and phase: w 5 VD SW4 On hydric soils list? Yes s)r- No J/ 
Mottled: Yes ,v’ ;No -. Mottle color: ; Matrix color: /a vx R / 
Gleyed: Yes No J . Other indicators: 6 Ime Ar gc o?$$, m M,& d/w-./ --+A- 
Hydric soils: Yes J No ; Basis: B/ficL Qd/9”nIz /-c/IL @L/#d .L+( 

Hvdrologv 

Inundated: Yes . w: j-4 No y /h&O 70 
Watdv-rw J- 

Lq/-e 
Saturated soils: Yes l- No -1 -. Depth to saturated soil: B8 lrl,L$J- 7-e r t f&J bJ@ ?I’% 
Other indicators: 

Wetland hydrolo,oy: Yes J ; No . B&s: rapJaff-Vw h fe,/ /2 1-c +J 
Atypical situation: Yes ;No J’. 

Normal Circumstances? 

Wetland Determination: 

Comments: 

Yes /’ No . 

Wetland J ; Nonwetland 

Determined by: Robert Abemethv 

B5 





DATA FORM 1 A- 

WETLAND DETERMINATION 
/)/Q$,-c h-l l-9 /f &7h-@d 

Applicant 
fi f-fJj 

Name: U.S. Marine Corns 
Application 
Number: 

Project Cherry Point Marine 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: April/l. 1995 plot No.1 h~fr 4 / ~+-4 Section: 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status 

Indicator 
Species Status 

Trees 
1. /G&I/y +T FdC Herbs 

7. ,&T-/t C I\& cd? 

2J-W‘C”f- &y &Ac,coJ~l r/;Vq;M;anq * @,//sort L+Ja @hct ~7.edP~ mu-- 

3. 
f&CL*/ 

9. 
Saplin~skhrubs 

fdc t 
Woodv vines 

4.5--Qti -- &9- c 

5. p*A eJ-- 
p c- tJ 

10. IMv*CaA~-4 

6. L--%ryryt”~~ Ffic + ;;- 

% of species that are OBL, FACW, and/or FAC: 91-x Other indicators: 

Hydrophytic vegetation: Yes J No L+t c . Basis: 2 90 % 

&iJ ,o -36 %r/o/ff 

Series and phase: SUJJ rogo/ k /o*my Td-AOn hydfic soils list? Yes 

Mottled: Yes .No * -7 
No? 

Mottle color: ; Matrix color: 
Gleyed: Yes Other indicators: 
Hydric soils: Yes No J ; Basis: 

No 4 

Hydroloev 

Inundated: Yes -No / . Depth of standing water: /uo s-d~fcfmq /vf/w~~-c+J 
, 

Saturated soils: Yes . -I No J. Depth to saturated soil: 
Other indicators: 

Wetland hydrology: Yes 4. Basis: ; No 
Atypical situation: Yes , *No 7 . 

Normal Circumstances?: Yes / knot. 
Wetland Determination: Wetland 

Comments: 
; Nonwetland 

QdP J Determined by: Robert Abemethy 

B5 





Applicant 
Name: U.S. Marine Corns 

Application 
Number: 

Project Cherry Point Marine 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: Auril /A 1995 Plot No.: kdr 8 / wd~/~c/ Section: 

d-- LFj- r;i+-- 

Vegetation [Iist the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Snecies 

Indicator 
Status Species Status 

Trees Herbs /f/jorr ce f-c7 J/d-J- APc 
1. 7. eQf*Y V’ /c--c, /Gcbd, 6 aJL 
2. NO-2 8. 72,? r/64r/‘JJ can 6 -c L/~~ 

3. 9. ,#&J;F‘w-i &L.rfi yz-c S-f4 A- 
*vcci 7”vfC ,-j= fed C-fJ-J-0 y 

Saplin&shrubs Woodv vines 
I 

4. 10. 
5. ,yo P& 11. /vok 
6. 12. 

% of species that are OBL, FACW, and/or FAC: 140 Y 4 Other indicators: 
Hydrophytic vegetation: Yes L”’ No Basis: . ? J-ii% F- < 

Series and phase: v ,./.T--~-r~~ d On hydric soils list? Yes No u . 
Mottled: Yes .No u -> Mottle color: ; Matrix color: 
Gleyed: Yes No-: Other indicators: I& ye,‘) , I &/A L k ti u CL L-r cb~. /A-!c 

. Hydric soils: Yes v No ; Basis: JL)k G&e f 0 5Ylll.lfLc7 277 U/.J -L;4( 
ati ha f G.Tv-+A- f-0. I& ral/&cG 

Hydroloev 

Inundated: Yes ‘/ No . Depth of standing water: / ,‘A & /‘* 4 1 mc47 

Saturated soils: Yes V” . No -, -. Depth to saturated soil: & e /b44c-2 . 

Other indicators: 

Wetland hydrology: Yes J ; No . Basis: (~Pc-F~~ A,#- ~~J~ec< 

Atypical situation: Yes J;No 

Normal Circumstances?: Yes J -Non. 
Wetland Determination: Wetland / ; Nonwetland 
Comments: 

& oJL Determined by: Robert Abemethv 

t?7H( B5 
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DATA FORM 1 

Applicant 
Name: U.S. Marine Corns 

Application 
Number: 

Project Cherry Point Marine 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: April . 1995 Plot No.: kp78 ’ Section: 

vff /a 4 ?I\+ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Trees 
1. /.b~~+‘ 
2. 

3. 

Saplings/shrubs Woodv vines 

4. lz/o e-- 10. CrhA/J/T fwh~m clj 

5. 11. 
6. 12. 

% of species that are OBL, FACW, and/or FAC: a Other indicators: 

Hydrophyk vegetation: Yes WNo . Basis: > To % 

Series and phase: I/ doi ?% q - tT On hydric soils list? Yes No x . 
Mottled: Yes ;No .K -. Mottle color: ; Matrix color: 

Gleyed: Yes No % . Other indicators: 

’ Hydric soils: Yes No ,V ; Basis: ~/-JJ+v~A/ D~,T?%~L\ TJ WI’?% Wa@J 
2 7” 1-6 @lw a/4 Jr;/! 4-l-c r&.j- 

Hydroloov 

Inundated: Yes No J Depth of standing water: 

Saturated soils: Yes .F’W -9 -- Depth to saturated soil: 2 7 ” JzQGf74/ -t-/27)/ 

Other indicators: 

Wetland hydrology: Yes ;No /. Basis: S~THATY‘~V\ fqtAd/ fl ,? 7 " 1 

Atypical situation: Yes I/ ; No . 

Normal Circumstances?: Yes No IA”. 
Wetland Determination: Wetland ; Nonwetland 
Comments: I 

c Determined by: Robert Abemethv 

B5 



DATA FORM 1 

WETLAND DETERMINAl-ION /,I &-C 

Applicant 
Name: U.S. Marine Corns 

Application Project Cherry Point Marine 
Number: Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: April . 1995 Plot No.: ,b.. ,;T j-/‘z / Section: 

i,‘! /if .q j A 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. IcMh) 

2. Sk 
I-it-y&h 

3. 

Sanhngs/shrubs 
4. /*-+f~J~~~- 

Indicator Indicator 
Status Species Status 

j=-i+ f5 Herbs 
7.5iwr-(67++ A+..+n~+ F2Jc + 

FAc + s..G--f4-y /=3-c u 

9. 

Woodv vines 
jacd 10. hQyJc-d~--e 

F& c--- 

5. ll.v+-cY~V-- Fkc- 
6. 12. 
% of species that are OBL, FACW, and/or FAC: /aa 5 Other indicators: -. 
Hydrophytic vegetation: Yes -‘No . Basis: > n % A~,dvaphr~,? . 

&l {pe 1 r**lL. .r< 0’45 

Series and phase: FE On hydric soils list? Yes rl 
Mottled: Yes ;No .I/ -. Mottle color: ; Matrix color: 
Gleyed: Yes No d . Other indicators: 

Hydric soils: Yes No LI ; Basis: b?v f? CL r/@L-ot 

Hydrology 

Inundated: Yes No e’ Depth of standing water: 
Saturated soils: Yes .yI/ -, -. Depth to saturated soil: .?- 2 / n c LJ /c/H r‘r- +fJ wo-- 

Other indicators: ~fl9ofnf-c /-+J /t-l /y 2 /*7c41. /7-z?,-c CL..- / 
Wetland hydrology: Yes ; No P” . Basis: 
Atypical situation: Yes ;No d. 

Normal Circumstances?: Yes /No 
Wetland Determination: Wetland ; Nonwetland 
Comments: 

Determined by: Robert Abemethy 
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DATA FORM 1 
wd- ?/-A L 

WETLAND DETERMINATION 
/=ld- @vgO GL- / 

Applicant 
Name: U.S. Marine Corns 

Application 
Number: 

Project Cherry Point Marine 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: ADI-~~ 12. 1995 Plot No.: !4M7- A32 Section: 

~47-b~ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Status Species 

Indicator 
Status 

Saniings/shrubs 

4. IcQ J-b-Y--- 
J-Glc d Woodv vines 

10 pl UJc-Jl- /i-m c 

j Lc/*y v-yd& )=m c 7- 11. v/9 c’4dry F- 0-L 

6. 12. 

% of species that are OBL, FACW, and/or FAC: /d@ v Other indicators: 

Hydrophytic vegetation: Yes c/ No . Basis: > ro % & c 

soil 

Series and phase: 5F On hydric soils list? Yes d No 
Mottled: Yes *No v -I Mottle color: ; Matrix color: /o t’R 2 / 
Gleyed: Yes t/ No-: Other indicators: G/H& J--d J /b d 
Hydric soils: Yes No I/ ; Basis: 6 - /n?,A Q’jAa/-C fi uck /.&,rv ou-tfl 

G/y eoc -5-a -i. 

Hydrologv 

Inundated: Yes No J’ . Depth of standing water: 
Saturated soils: Yes L’ No -, -. Depth to saturated soil: &a)~ j 4 7 J-C LI ~-,TY~,~/-QY J+ 614 
Other indicators: 

Wetland hydrology: Yes V” ; No . Basis: 
Atypical situation: Yes -; No I/. 

Normal Circumstances?: Yes /No . 
Wetland Deterrnmation: Wetland / 

Comments: 
; Nonwetland 





47~b/e vv,/-J- 3 
DATA FORM 1 

WETLAND DETERMINA‘TION 
/M-Lsx- 

m;./ ,A /+JweJ 

fi Je- 
Applicant Application 
Name: U.S. Marine Corps 

Project Cherry Point Marine 
Number: Name: Air Station / 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: April I!, 1995 Plot No.: &4J-C 2 7 “p/“w-f Section: 

P bTv-T- cd-4~ / 8 up &-n f!,hc a-r/l 2 c/AffCa/ ;aJTP&yT,m_/ 
Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. i 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Indicator Indicator 
Status Species Status 

d 4 qfi< &il cd 
Ffi c 

+c Eic/ 

cl 
a hG rf’q 53- 9 

8. 
pm L 

9. 

6. 12. 
% of species that are OBL, FACW, and/or FAC: qrQo. Other indicators: / 

* Hydrophytic vegetation: Yes c/ No Basis: . 7 fig % F-&C 

\ 
soil 

Series and phase: 5E On hydric soils list? Yes L/ No , 
Mottled: Yes .No .,,-, -9 -* Mottle color: ; Matrix color: /Q YR 6 V 
Gleyed: Yes No /. Other indicators: 

’ Hydric soils: Yes No ’ ; Basis: )LIP/J/ WJ// /‘v*r-)C~1/1 Lb,./ sYy<‘-/- 
o”p L* fC wveb+tr Toi/ f fi’o*fls Uh 
J f”Y 
./ 5a-l 

Hvdrolorrv 

Inundated: Yes No d Depth of standing water: 
Saturated soils: Yes .No.r/. -I -* Depth to saturated soil: 2 Q ” ~8 j-n Tdl/nfr‘uy 
Other indicators: 

Wetland hydrolo-7: Yes ;No LA-- Basis: dfl Jk-ao- 4x-- /A ,;,L.y 
Atypical situation: Yes ;No J . 

Normal Circumstances?: Yes /NO . 
Wetland Determination: Wetland ; Nonwetland / 

Comments: 

Determined by: Robert Abemethy 
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DATA FORM I 

WETLAND DETERMINATION 

Applicant 
c(pc(jn / aw.L-J 5-u Jp-+l+ 54-y 

Name: U.S. Marine Corps 
Application 
Number: 

Project Cherry Point Marine 
Name: Air Station 

State: N.C. County: Craven Co. N.C. Legal Description: Range: 
Date: ADI% 13 , 1995 Section: 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. 

Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Species 
Indicator 
Status Species 

Indicator 
Status 

3. 9. 
Saplines/sh.rubs Woodv vines 
4. w-,t4y F ulc lJd 10. VA c r’-sdf”- /=Gd.--- 
5. 11. 
6. 12. 
% of species that are OBL, FACW, and/or FAC: 100~. Other indicators: 
Hydrophytic vegetation: Yes k No O? 

. Basis: > TQ ‘O 

&J 

Series and phase: f/? On hydric soils list? Yes / No . 
Mottled: Yes \;ldt; No J” . Mottle color: ; Matrix color: /CJ u/4 3 /. 
Gleyed: Yes J No Other indicators: (7 “o~~P-,‘c ~CJC ,& em IMP ,+c,/ GI&~.( c 10 
Hydric soils: Yes L-’ No ; Basis: c CJ0-e d 2 - /-dIJ 

7 

Hydrologv 

Inundated: Yes / 

-??y 
Depth of standing water: 

Saturated soils: Yes -3 -* Depth to saturated soil: hm f y ’ &- I2 t-f h St, f u A/i/h / m/f 7 

Other indicators: 

Wetland hydrology: Yes I/’ ;No . Basis: 
Atypical situation: Yes ;No ,A-- 

Normal Circumstances?: Yes ti No . 
Wetland Determination: Wetland J 

Comments: 
; Nonwetland 

Determined by: Robert Abemethv 
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APPENDIX K.2 

PLANT AND ANIMAL SPECIES OBSERVATION LIST 

April 12 and 13, 1995 



ANIMAL SPECIES OBSERVED ON MCAS CHERRY POINT OU-3 
DURING APRIL 12 and 13, 1995 SITE VISIT 

Common Name Scientific Name Plant Community 

MAMMALS 

Beaver 

Eastern cottontail 

Gray squirrel 

Raccoon 

Southern shorttailed shrew 

White-tailed deer 

Castor canadensis 45 

SylviJagus floridanus 45 

Sciurus carohiiensis 4 

Procyon lo tor 1.2.4.5 

Elarina carolinensis 1 

Odocoiieus virginiansis 1.2e4.5 

BIROS 

American crow 

Blue-gray gnatcatcher 

Brown thrasher 

Canada goose 

Carolina chickadee 

Carolina wren 

Common grackle 

Killdeer 

Mockingbird 

Mourning dove 

Northern cardinal 

Osprey 

Red-tailed hawk 

Ruby-crowned kinglet 

Turkey vulture 

Corvus brachyrhynchos 

Polioptila caeruiea 

Toxostoma rufum 

Branta canadensis 

Parus caroknensis 

Thryo thorus ludovicianus 

Ouiscalus quiscula 

Charadrius vociferus 

Mimus polyfllottus 

Zenaida macroura 

Cardinalis cardinalis 

Pandion hallaetus 

Buteo jamaicensis 

Regulus calendula 

Ca thartes aura 

4.5#7 

4.5 

4.5 

7 

4,5 

4 

4,5,7 

7 

4.5 

7 

1,7 

4.5 

1.2.3.4.5.6.7 

REPTILES 

Green anole 

Eastern box turtle 

Greenish rat snake 

Anolis carolinensis 

Terrapene Carolina 

Elaphe obseleta 

4 
1, 4,5 

5J 

Key to Plant Communities: 1. Old Field 
2. Ce,ex sp. Manh 
3. Wet Pine Flatwoods 
4. Coastal Plain Small Stream Swamp 

5. Mesic Mixed Hardwood Forest 
6. Tidal Freshwater Marsh 
7. Mowed Grass lawn 



- PLANT SPECIES OBSERVED ON MCAS CHERRY POINT OU-3 
DURING APRIL 12 and 13, 1995 SITE VISIT 

Common Name 

Alder 

American elm 

American holly 

Bald cypress 

Blackberry 

Black cherry 

Black gum 

Blue.flag iris 

Carex 

Cat brier 

Cattail 

Cinnamon fern 

Cow itch vine 

Dogwood 

Eastern red cedar 

Giant cane 

Goldenrod 

Groundsel-tree 

Hog cane 

Japanese honeysuckle 

Lizard’s tail 

Loblolly pine 

Marsh mallow 

Muscadine grapevine 

Netted chain fern 

Poke 

Red maple 

Royal fern 

Palmetto 

Pignut hickory 

Saw grass 

Smartweed 

Sweet bay 

Sweetgum 

Tulip poplar 

Virginia creeper 

Wax myrtle 

Wild azalea 

Key to Plant Communities: 

Scientific Name Plant Community 

Atnus sp. 4 

Ufmus amaricana 5 

l/ax opaca 5 

Taxodium distichum 4 

Rubus sp. 1 

Prunus sarotina 1 

Nyssa sylvatica 4 

iris virginica 4 

Carax sp. 2 

Smiiax sp. 1.384 

Typha sp. 6 

Osmunda cinnamomaa 3 

Campsis radicans 1 

Cornus fiorida 5 

Juniperus viruhuana 1.5 

Arundinaria glgantea 4,5 

Solidgo s p . 1 

Baccharis hakmifolia 1,6 

Spartina cynosuroides 6 

L onicera ja ponica 1 

Saururus cernuus 4 

Pinus taeda 1,305 

Hibiscus s p. 6 

Htis s p . 1.35 

Woodwardia areolata 4.5 

Phytolacca americana 1 

Acer rubrum 4.5 

Osmunda regahs 3 

Sabal minor 3 

Carya glabra 5 

Cladium jamaicensis 3 

PoJyffonum sp. 1 

Magnolia virginiana 3,4.5 

Liquidambar styraciflua 3,4,5 

Liriodendron tukperfera 4.5 

Parthenocissus quinque folia . 3.4.5 

Myrica cerifera 2,3,4,5 

Rhododendron nudifiorum 5 

1. Old Field 
2. Carex sp. Marsh 
3. Wet Pine Fiatwoods 
4. Coastal Plain Small Stream Swamp 

5. Mesic Mixed Hardwood Forest 
6. Tidal Freshwater Marsh 

7. Mowed Grass Lawn 
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APPENDIX K.3 

A BIOLOGICAL EVALUATION OF METAL CONTAMINATION 

IN SLOCUM CREEK, NORTH CAROLINA 

(FLEMING, W.J. AND J.E. HIGHTOWER, MAY 1995) 
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Executive Summary 

Metal enriched sediments may pose a threat to both human 
health and to the ecology of aquatic systems. A recent report has 
documented that sediments from Slocum Creek at Cherry Point, NC 
are significantly enriched by a variety of metals including mercury, 
chromium, cadmium, and lead, all of which are considered to be 
among the more toxic of the heavy metals. In response to that report, 
the Cherry Point Marine Air Station funded this study to examine the 
potential effects of heavy metal contaminants on the health of the 
biological resources in Slocum Creek. 

We began with a review of all available data on metal 
concentrations in the biotic and abiotic components of Slocum Creek. 
Data were available for fish, sediments and water collected in 1983, 
and for fish collected in 1985 and 1990. We found these data useful for 
comparing metal concentrations in fish from Slocum Creek to available 
standards for human health, but not for determining the availability of 
metals to fish or for determining whether fish from Slocum Creek were 
more contaminated than fish from nearby areas in which there was no 
significant metal enrichment. 

Guidelines or standards have been established in some political 
regions (state, country, etc.) to protect human health from metal 
contamination in fish. These guidelines, often presented as action 
limits or action levels, do not pinpoint concentrations with known 
toxicity to humans. Instead they represent estimates based on 
scientific data and mathematical models of toxicity projected over a 
lifetime of consumption. These models are generally conservative, 
designed to offer maximum protection for individuals consuming fish. 
There is no consensus on acceptable models for calculating human 
risk factors, thus acceptable concentrations for metals in consumable 
fish have not been agreed upon. As with many other states, the State 
of North Carolina does not have predetermined guidelines for taking 
action to protect human health from metal residues in fish. The State 
of North Carolina establishes action limits for metal residues in fish 
tissues on a case-by-case basis. Thus it is not possible to compare 
metal burdens in fish from Slocum Creek against North Carolina action 
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limits. The Federal Drug Administration has a published action limit for 
only one metal (mercury). 

None of the fish fillets collected in Slocum Creek during 1983, 
1985, or 1990 exceeded the US Food and Drug Administration’s action 
limit for mercury. However, metal concentrations in fish from Slocum 
Creek often exceeded guidelines used in other countries to protect 
human health; Country-specific guidelines for acceptable metal 
residues in human food stuffs vary widely, often by one to two orders of 
magnitude. Thus to assess metals in fish from Slocum Creek against 
the various international action limits, we made our comparisons based 
on the guidelines with the lowest and highest action limits in use 
throughout the world. Slocum fish samples from 1983, 1985, and 1990 
exceeded the minimum recommended international action limits for 
arsenic (10% of samples), chromium (40%), copper (lo%), lead (IO%), 
mercury (43%), and zinc (7%). Action levels of metals at the high end 
of the range used by the international community were exceeded only 
for copper (2% of the samples). 

We conducted ecological studies on Slocum Creek from 1991 to 
1993. The studies included both field and laboratory investigations to 
evaluate the ecological health of Slocum Creek and to define the 
geographic extent of sediment toxicity and elevated metal 
concentrations in fish. Our approach was to assess a variety of 
toxicological, ecological, physiological and pathological variables in 
samples collected from Slocum Creek and to compared them to 
samples collected at sites selected to represent non-metal enriched 
habitats of the lower Neuse River system. 

We tested the toxicity of surface waters from Slocum and 
Hancock Creeks to a number of biological organisms. We found no 
consistent “hot spots” of toxicity and noted no differences between 
creeks. However, many of the sediment samples collected in Slocum, 
Hancock, and Goose Creeks were toxic to a suite of biological 
organisms. Some sediment samples were rated as “extremely toxic”, 
while others were non-toxic to test organisms. The incidence of 
samples demonstrating toxicity was not higher in samples collected in 
Slocum Creek compared to Hancock and Goose Creeks even though 
sediments from Hancock and Goose Creeks are not enriched with 
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metals. This suggests that sediment toxicity is widespread in the lower 
Neuse River system and that the toxicity is not related to metal 
enrichment. Total extractable metal concentrations in sediments did 
not correlate well with the toxicity of sediments to biological organisms 
used in our tests. This suggests that the toxicity may be due to the 
presence of other toxic substances (such as ammonia or hydrogen 
sulfide), complex interactions of multiple toxicants, or chemical and 
physical variables that affect the bioavailability of metals in sediments. 

Livers of brown bullheads from Slocum, Hancock, and Goose 
Creeks were analyzed for metals. Metal concentrations in fish from all 
three creeks were considered to be low. Average metal 
concentrations in brown bullheads from Slocum Creek were not 
different from those in the other two creeks. However, the proportion of 
fish from each creek that had detectable concentrations of metals did 
differ for some elements. We also found no differences in metal 
concentrations in brown bullheads collected from the East Prong, West 
Prong, and mainstem of Slocum Creek. These data support a 
hypothesis that metal concentrations in brown bullheads from Slocum 
Creek do not reflect the metal enrichment of sediments in the creek. 

Ecological assessments demonstrated no major differences 
among Slocum, Hancock, and Goose Creeks. The number of species 
collected was similar among creeks and similar to estuarine sites 
throughout Chesapeake Bay. Age composition, survival, and growth 
for brown bullhead and white catfish were similar among Slocum, 
Hancock, and Goose Creeks and similar to published results for other 
systems. Pumpkinseed growth differed significantly among creeks, but 
growth within Slocum Creek was better than published results from 
other coastal North Carolina populations. We found relatively few older 
pumpkinseed within Slocum Creek, which could be due to 
contaminants or to fishing pressure. 

Length-weight relationships for brown bullhead and white catfish 
were similar among creeks and to published results. The liver 
weight:body weight ratio, which is often elevated in fish exposed to 
metals and other contaminants, was low for brown bullhead in all three 
study creeks compared to other areas. Hematological and pathological 

evidence suggest that there are differences among fish from Slocum 
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Creek, Hancock Creek and the Neuse River at New Bern and Hog 
Island. However, the magnitude and pattern of these differences do 
not indicate that fish from Slocum Creek are unhealthy relative to fish 
from the other study sites. 

Our results suggest that the enhanced levels of metals present in 
the sediments of Slocum Creek have not resulted in ecological damage 
at the level of resolution used in our tests. We speculate that the 
metals present in the sediments of Slocum Creek are not readily 
available to fish or their prey. The bioavailability of metals from 
sediments in Slocum Creek is probably regulated by physical and 
chemical properties of the sediments which we have not attempted to 
define. Activities that might alter existing chemical and physical 
properties of sediments could increase the availability of metals to 
aquatic organisms and result in adverse ecological consequences. An 
understanding of factors controlling the bioavailability of metals from 
Slocum Creek sediments is recommended to assist in projecting 
potential impacts of future projects affecting Slocum Creek. 
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Background 

The Neuse River Basin, encompassing all or part of 18 counties, is 
the second largest river basin lying entirely within the State of North 
Carolina, with a drainage area estimated at 6,192 square miles. The 
watershed for the Neuse River lies within two of the State’s three 
physiographic regions. The upper third of the watershed lies within the 
Piedmont region andtie lower two-thirds lies within the Coastal Plain. 
The river traverses the fall line midway between Raleigh and Smithfield. 

The distribution of soil types and erosion of the soil from the Neuse 
River watershed are major factors contributing to both turbidity and color 
of the rivers and streams. In the Havelock area where this study was 
conducted, the land is largely swamp and pocosin. The soils contain a 
high percentage of organic matter and very little clay. Most streams 
within the area exhibit a dark brown stain resulting from the leaching of 
humic acids from the swampy areas. 

Our primary study site was Slocum Creek, which lies within Craven 
County and borders the town of Havelock and the Cherry Point Marine 
Air Station. Slocum Creek receives treated sewage and industrial 
effluent from the air station. The industrial effluent contains metal 
residues, fuels, oils and greases, and organics produced by activities 
such as electroplating, metal cleaning, conversion coating of aluminum, 
and engine testing (C.T. Main 1989). In addition, disposal sites adjacent 
to the creek received wastes including paints, organic solvents, waste oil 
and plating sludges from the early 1970s until 1984 (C.T. Main 1989). 
Wastewater from the town of Havelock, North Carolina also enters into 
Slocum Creek upstream of the Cherry Point outfall. 

Riggs (1991) reported significant metal enrichment in the 
sediments of Slocum Creek compared to other sites sampled in the 
lower Neuse River and its tributaries. Sediment enrichment factors 
varied considerably within Slocum Creek, with the highest enrichment 
factors occurring in the East Branch (East Prong) and the upper portion 
of mainstream Slocum Creek. Metals were enriched to a lesser degree 
in the surface sediments of the West Branch (Southwest Prong). Riggs 
(1991) calculated a mean enrichment factor (EF) compared to trimmed 
mean levels for the lower Neuse River for each element by segment of 
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Slocum Creek. Within East Branch, the EFs were: cadmium (14.4 X), 
molybdenum (4.2 X), chromium (6.5 X), mercury (2.8 X), lead (4.8 X), 
copper (7.5 X), nickel (2.2 X), and zinc (2.9 X). The enrichment factor 
was lower within mainstream Slocum Creek except for mercury (6.4 X). 
Riggs reported minimal enrichment of sediments in the lower portion of 
Slocum Creek and in Goose and Hancock Creeks, which served as 
reference sites in this study. 

The objectives of this study were: 

1. Synthesize available information on metal residues in fish, 
sediments and water in Slocum Creek. Provide an interpretive 
database on metal concentrations found in fish in Slocum Creek. 

2. Evaluate the ecological health of the fish fauna within Slocum 
Creek. 

3. Detect the presence of biologically available contaminants 
through use of biomarkers and bioassay protocols. 

4. Determine the concentrations of metals in fish and other 
substrates to establish statistically valid estimates of degrees of 
geographical contamination. 

The work presented in this report represents a multifaceted 
approach to assessment of contaminants in Slocum Creek, including not 
only analytical chemistry but also indicators of fish and community ’ 
health. The report is organized into five sections addressing various 
aspects of the study. Each section is written to stand relatively alone 
with its own introduction, methods, results, and discussion sections, as 
well as literature cited and appendices as appropriate. A brief final 
section highlights the overall findings of the studies and makes 
recommendations to assist in the design of operational activies of the 
Marine Corp Air Station at Cherry Point regarding Slocum Creek. 
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Note: This chapter is presented as it was originally submitted to the 
Marine Corps in the first project report. Because this chapter was 
originally written to stand alone, it includes an executive summary 
specific to the chapter. 
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The Cherry Point Marine Air Station near Havelock, North Carolina is 
located on a peninsula bounded by Slocum Creek on the west, the 
Neuse River on the north, and Hancock Creek on the east. Industrial 
and domestic waste and surface runoff from the Air Station have 
been channeled into Slocum Creek after receiving various degrees of 
treatment including the removal of some toxic substances. Concerns 
about the potential accumulation of toxic materials in Slocum Creek 
prompted three exploratory surveys of biotic and abiotic components 
of the creek. In 1983, fish, sediments and water were collected and 
analyzed for organic and inorganic contaminants. Fish were again 
sampled in 1985 and 1990 and analyzed for metals. 

Metal analyses were conducted at three laboratories. Some details of 
the analyses have been lost or are uncertain. However, the analytical 
methods employed were based on inductively coupled plasma or 
atomic absorption spectroscopy following sample digestion in weak 
acids. These methods were appropriate for assessing potential 
contamination of ecological systems. No significant irregularities in 
the analytical data were noted. . 

The sampling protocols for 1983, 1985, and 1990 lacked a 
statistically valid sampling design to do more than indicate the 
presence of metal contaminants in Slocum Creek. Therefore, it is not 
possible to use existing data to identify sources of contaminants 
within the Slocum Creek watershed, compare ,contaminant burdens 
among fish species or age classes, or compare differences among 
years on collection locations. 

.- 

There is no manual or concen:us of opinion on acceptable metal 
residues in fish that governs the actions of state agencies responsible 
for protecting fish-consuming populations from metal contaminants. 
The State of North Carolina has no predetermined guidelines for 
action limits (maximum allowable concentrations for human 
consumption) of metals in fish from the State’s waters. North 
Carolina establishes action limits for contaminants in fish tissues on a 
case-by-case basis. Thus it is not possible to compare metal burdens 
in fish from Slocum Creek against North Carolina action limits. Some 
states have established action limits, but a published report 
compiling and assessing these guidelines is not available. The 
Federal Drug Agency has a published action limit for only one metal 
(mercury). 
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International action limits for metals in fish for human consumption 
have been compiled. These action limits are not uniform among 
nations and may vary by up to two orders of magnitude. 
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When compared to the lowest international action limit for each 
metal, fish fillets from Slocum Creek exceeded the limit for arsenic 
(10% of the 42 fillet samples), chromium (40%), copper (10%). lead 
(lo%), mercury (43%) and zinc (7%). Only copper (2%) exceeded the 
higher international action limits. None of the fillets exceeded the 
FDA action limit of 1 ppm for mercury. 
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PROJECT OBJECTIVES 

The objectives of this project were’ twofold. The first was to compile 
available databases on metal contaminants in Slocum Creek and to 
reduce this information to tables for easy reference. The second was 
to provide an interpretive information base for metal residues in fish 
fillets from Slocum Creek for comparison with action limits 
established to protect human health. 

. 
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EXISTING DATABASE ON METALS IN SLOCUM CREEK 

SamDIe CollectionS 

Fish, sediment, and water samples were analyzed from collections 
made in 1983. Fish samples were sampled again in 1985 and 1990. 
The existing database is a compilation of contaminant surveys 
conducted to gain insight into the possible contamination of the 
Slocum Creek system. The database is composed of chemical data on 
a limited number of samples collected in a relatively independent 
manner. There was no attempt to standardize coilection locations or 
fish species. The sampling design does not allow for further 
objectives, such as comparison among years or locations. 

Even though statistical comparisons among locations is not advisable, 
it is desirable to present the metal data with some reference to 
sample locations. To facilitate this, Slocum Creek was arbitrarily 
divided into three zones (Figure 1). These zones represent about 
equal division of Slocum Creek between its junction with the Neuse 
River and Highway 70. The major biological division between these 
zones is the salinity gradient, which may be expected to affect 
species distribution and ppssibly metal uptake. The lower zone is the 
most saline (probably up to 5 ppt salt, but yearly salinity data are 
not available). The middle zone is a transition zone in which salinity 
is Iess than in the lower zone. The salt line or wedge between fresh 
and salt water probably migrates within this zone following rainfall 
events and tidal activities. The upper zone is hyposaline or fresh 
water. Distribution and types of samples analyzed are presented in 
Table 1. 

The limitations of the existing database are many. Specific comments 
on the databases referenced to substrate type follow. 

:. 
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Figure 1. Sediment sample locations by 
zone (Lower = mile O-2.5; Middle = mile 
2.6-4.5; Upper = mile 4.6-5.5) in Slocum 
Creek, 1983. 

.i 

LOWER ZONE 

VIDDLE ZONE 

. . . . I. . . I 

UPPER ZONE 
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Table 1. Number of sample locations for sediment, water, and fish collected for 
metal analyses within Slocum Creek. Sample locations were grouped into three 
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zones: lower (L); middle (M); and upper (~)a. 

Year L M U L M U L M U 

. 

-:-. 

. 

. 

1983 3 16 2 6 17 6 0 3 0 

1985 NAb NA NA NA NA NA 0 1 2 

1990 NA NA NA NA NA NA 1 2 2 

* See Figure 1 for zone boundaries 
b No samples collected 

. 
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Seciimen tg: Sediment chemistry is notably variable, even when 
samples are collected in close proximity to each other. Samples 
collected only a few feet apart can have dramatically different levels 
of environmental contaminants, organic matter, and can differ in 
particle size. The sediment database for Slocum Creek is limited by 
the number of sites sampled and replications per site. The number 
and distribution of sample locations were sufficient for a preliminary 
examination of sediment contamination in Slocum Creek. However, 
meaningful comparisons among locations cannot be made due to the 
small number of replications. l 

The available database consists only of data collected in 1983, 

Water: Water chemistry can be very transient in nature. Influx of 
effluent runoff from rainfall events, tides, etc. can significantly alter 
the contaminant profiles. Slocum Creek samples were collected only 
once per location, and only at a limited number of locations. 
%rnpling design was sufficient for a point-in-time survey, but does 
not address fluxes in metals that should be expected in aquatic 
systems. 

Sample locations were few, probably yielding an inaccurate 
assessment of Slocum Creek as a whole. The influences of other 
wetter quality and physical parameter data (pH, salinity, alkalinity, 
etc.) were not addressed with respect to metal concentrations or 
their effects on the bioavailability of metals. 

The available database consists only of data collected in 1983. .- 

Fish; There was no consistent sampiing strategy between years or 
locations. Repetitive collection sites and a species focus were not 
incorporated into survey design. Samples collected tended to be 
those that were available, representing a composite of species and 
size classes. The existing ‘database is therefore considered 
insufficient for comparison of metal concentrations among years 
(1983, 1985, 1990) and locations (within Slocum Creek). It is 
probably sufficient for an intuitive, but nonscientific assessment of ’ 
metal concentrations in Slocum Creek compared to other coastal 
creeks and rivers. 

. 

-. 
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Samples collected in 1983 were analyzed by two contract 
laboratories (Table 2). Samples cbllected in 1985 and 1990 were 
analyzed by the North Carolina Division of Environmental 
Management, Raleigh, NC. Metal determinations were determined by 
inductively coupled plasma (ICP) spectrometry (1983 samples) and 
atomic absorption (AA) spectrometry (1985 and 1990 samples). 
Both methods are equally good in specificity, but generally the AA 
method is more sensitive (can detect smaller quantities of metals). 
Sensitivity levels for the 1983 samples were relatively high (i.e. very 
small amounts of metals were detectable); therefore, we question 
whether the contract lab really used ICP rather than AA. However, 
since either method has sufficient sensitivity to detect harmful metal 
concentrations in the substrates examined, this speculation has little 
bearing on the interpretation of reported values. 

The method of sample digestion can have a great influence on 
detectable metal residues in sediments and water. Weak acid 
digestion yields “bioavailable” metals. Bioavailable metals are those 
th:lt are not locked into inorganic mineral structures. Bioavailable 
metals include metals in water, detritus, biological tissues, and those 
adsorbed to organic and inorganic particulate matter. They are in a 
form that may be acquired and absorbed by biological organisms and 
are of the greatest importance in evaluating biological and health 
impacts. To date, all metal determinations for Slocum Creek samples 
have been based on weak acid digestion of substrates. 

The limits of analytical sensitivity were r&t clear in all cases (Table 
3). In general, the analytical detection limits were sufficient to 
detect levels of metals that might be of concern. 

PRESENTATION OF METAL CONCENTRATIONS 

.e 

: 

Metal concentrations are presented by substrate. For each substrate, 
three primary data reduction schemes are used. First, the percent of 
the samples above the analytical detection limit is presented. This 
indicates the number of samples in which metals were even 
minimally detected. Second, the highest and lowest metal 
concentrarions are presented as the “extreme concentrations.” This 
demonstrates the variability in the occurrence of metal concentration 
among samples. Frequently, the lower extreme value will be the 
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Table 2. Laboratories performing metal analyses on Slocum Creek samples. 

-? Year 

1983 

Substance Laboratory* 

Water Centec Analy. Services 

- . 

‘9 
a. 

Sediment Centec Analy. Services 

Fish Rocky Mountain 
Analytical 

1985 Fish NC Division of Environ. Mgmt. 

NC Division of Environ. Mgmt. 

*See appendix for complete address 

. 

. 
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Table 3. Analytical detection limits (ppm) for metals in sediment, water, and 
fish collected in Slocum Creek, 1983. 

Sample type 

7 

.I 

Metal Sediment Water Fish 

Aluminum 
Antimony 
Arsenic 
Berylium 
Cadmium 
Chromium 
copper 
Iron 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

UNP 
0.3 
NA 
5.0 
5.0 

5.0 
NA 

0.20 
50 
2.0 
5.0 

NAb 
NA 
NA . 
0.02 
0.02 
0.05 
0.1 
0.02 
1.0 
NA 
0.1 
NA 

NA 
0.02 

NA 
NA 
1.0 
NA 
0.01 
0.25 
0.1 
NA 
0.5 
0.02 
0.5 
1.0 
NA 
NA . 

a Unknown for this analysis (i.e. not reported), but ail samples were above 
detection limits 

b No metal analysis performed 



. 
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analytical detection limit. Third, an average or mean metal 
concentration was calculated if more than half of the samples had 
detectable concentrations of individual metals. Because chemical 
data seldom conform to patterns of normal distribution, data 
transformations are used to normalize the data for statistical 
manipulation and presentation. In general, analytical chemistry data 
on metals are highly skewed to the left, meaning that there are many 
more low values than high ones. Logarithmic transformations are 
commonly used to normalize data of this type. This type of 
transformation tends to minimize the influence of a small number of 
higher values. Using logarithmic transformations of metal 
concentrations, geometric means were calculated, the antilogarithm 
of this mean was taken and is presented as the geometric mean in 
the tables. For these calculations, metal concentrations below the 
limits of analytical detection were .assigned a numerical value of half 
the detection level. 

METAL CONCENTRATIONS IN SEDIMENTS 

Sediment samples from 21 sampling locations were analyzed (Table 
1). All samples were 
samples are shown in 
in sediments showed 
zones (Table 4). 
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collected in 1983. Collection locations for these 
Figure 1. A summary of metal concentrations 
great variation both within and among sample 

PIETAL CONCENTRATIONS IN WATER,* 

Water samples from 29 sampling locations were analyzed (Table 1). 
AI1 samples were collected in 1983. Collection locations for these 
samples are shown in Figure 2. Lead and cadmium were not found 
in water. Chromium was reported-in only one sample (Table 5). 
These three chemicak, along with mercury (which was not included 
in the metal analyses of water in 19831, are the more toxic of the 
heavy metals and are usually of greatest concern to regulatory 
agencies. 

METAL CONCENTRATIONS IN FISH 

Whole fish samples from three sampling locations were collected for 
analyses in both 1983 and 1985 (Figure 3). Five locations were 
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Table 4. Number of sediment samples analyzed, percent of samples with metal concentrations 
greater than the analytical detection limits, and extreme concentrations (lowest and highest 
conccntratians) of metals from Slocum Creek 1983. Geometric means are presented in ( ) if more 
than 50% of the samples contained concentrations above the detection limits. 

Zone 

Metal Lower Middle Upper 

No. % 
Extreme 

Cont. 
Extreme Extreme 

No. % Cont. No. 8 Cont. 

Aiuniinum 

Antimony 

Arsenic 

Berplium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Thallium 

Zinc 

3 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

100 36600-50700 16 100 1260-39900 
(44500) . (12382) 

0 BO.30 16 38 ~0.30-0.84 

0 <5.0a 

67 6.3-l .4 
(6.8) 

100 85-94 
(88.3) 

33 <5,0a-21 

100 60-83 
(72.1) 

100 0.30-0.75 
(0.50) 

0 <5oa 

0 c2.03 

- <0.30a 

100 35-165 
(60.8) 

6 100 5.16-73.10 
(22.9) 

16 0 cs.oa 

16 25 <5.0a-27.4 

16 100 3.8-303 

(50.0) 
. 

16 38 cS.O’- 154 

16 100 9.6:127 
.- (44.5) 

16 100 <2.0a-2.2 
. (0.50) 

16 0 <50a 

14 0 <2.0a 

16 6 <0.3oa-054 

16 100 7.2-416 
(33.1) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

100 44200 

100 0.50 

100 58 

0 c5.m 

100 47 

100 440 

100 75.3 

100 264 

100 1.6 

0 <50' 

0 <2.0a 

0 <0.3oa 

100 74 

a Detection limit 
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Table 5. Number of water samples analyzed. percent of samples with metal concentrations 
greater than the analytical detection limits, and extreme concentrations (lowest and highest 
concentrations) of metals from Slocum Creek 1983. Geometric means are presented in ( ) if 
more than 50% of the samples contained concentrations above the detection limits. 

. Zone 

Metal Lower Middle Upper 

No.\ 9% Extreme No. % Extreme No % Extreme 
Cont. Cont. Cont. 

, 

.‘: 6 0 <0.02’ 16 0 eO.02’ 6 0 CO.028 * _ Btrylium 
.I 

Cadmium 6 0 CO.028 16 0 <o.o2a 6 0 c0.02a 

Chromium 6 0 <o.osa -16 19 0.09-1.2 6 0 <o.osa 

Copper 6 0 <O.lP 16 25 <O.lO-0.13 6 17 0.13-0.25 
-,t 

Iron 6 100 0.55-3.0 16 94 0.19-5.5 6 8 3 0.19-2.2 
c (1.73) (0.87) . (0.7 1) 

.-I Lead 6 0 <1.0a 16 0 <Loa 6 0 <1.08 

Nickel 6 3 3 <0.1a-0.12 16 37 0.12-0.68 6 33 0.13-0.25 
. 

Zinc 6 0 UNK 16 6 0.60 6 17 0.07 

.T a Detection limit 

. ; 

.- 

‘- 

, - 
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Figure 3. Fish sample locations by zone 
(Lower = mile O-2.5; Middle = mile 2.6- 
4.5; Upper = mile 4.6-5.5) in Slocum 
Creek 1983, 1985, 1990. 

LOWER ZONE . 

HIDDLE ZONE 

.- 

. . . . . . . . 

UPPER ZONE 
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sampled in 1990. Sample collections appeared to be based on an 
opportunistic sampling strategy that did not require specificity in 
species and age classes collected. Thus available data are based on 
multipie species (Table 6) and size classes. The use of this database 
is therefore extremely limited in that differences among collection 
locations, species, and years cannot be determined. Relationships 
between metal concentrations and size cannot be explored. 

Metal concentrations in whole fish are presented without regard for 
variables other than year and zone (Tables 7, 8 and 9). Within and 
among zone variability was high for most metals. Extreme 
concentrations (low and high) tended to be consistent among years 
for individual metals. 

h4etal concentrations in whole fish from Slocum Creek were 
compared against national averages (Table lo), as reported in the 
National Contaminant Biomonitoring Program (Lowe et al., 1985). 
Geometric means and extreme values for the national program 
include sites that could be judged low to high in metal contamination. 
Slocum Creek values’ fall within the extreme values presented for 
most metals. 

ACTION LIMITS FOR METALS IN FISH FOR HUMAN 
CONSUMPTION 

Action Limits for Metals as Established bv State. Federal and 
International Organizations .- 

Action limits for allowable metal residues in fish and shellfish for 
human consumption have been established by some state and 
federal agencies. However, the number of metals for which action 
limits have been adopted by these agencies is surprisingly low (Table 
11). The Federal Drug Administration has established an action level 
for only one metal (mercury). The World Health Organization 
compiled a listing of international action limits for metals (Table 12). 
The international action limits for individual metals differ by as 
much as two orders of magnitude among countries. 

in fish to 
is because 

Methods for Establishing Limits 

The establishment of critical limits for metal concentrations 
be consumed by humans is far from an exact science. This 

I 
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Table 6. Fish species collected from Slocum Creek and number of 
whole and fillet samples analyzed for metal concentrations. 

Sample Type 

Year Area Species Whole 
Fish 

Fish 
Fillet 

X983 Middle 

1985 Middle 

Upper 

1990 Lower 

Middle 

Upper 

Largemouth bass 
Pumpkinseed 
Golden shiner 

Longnose gar 
Lizardfish 
Summer flounder 
White catfish 

Longnose gar 
White catfish 

Longnose gar 
Gizzard shad 
Striped mullet 
Striped bass 

Longnose gar 
White perch 
Brown bullhead 
Gizzard shad 

Largemouth bass 
Bowfin 
Striped mullet 
Gizzard shad 
Pumpkinseed 
Carp 
Black crappie 
Chain pickerel 
Creek chubsucker 
Golden shiner 
Longnose gar 
Yellow perch 

11 
12 

4 

2 
1 
2 
3 

2 
4 

3 

3 
0 

2 
0 
0 
3 

1 
1 
0 
3 
0 

i 
0 
I 
1 
1 
0 

0 
0 

2 . 
3 

. 4 
1 

1 
1 
2 
3 

7 
1 
7 

.- 3 
3 
0 

: 
0 
0 
0 
I 



B-17 

Table 7. Number of whole fish analyxcd, percent of samples with metal concentrations 
greater than the analytical detection limits, and extreme concentrations (lowest oncl 
highest concentrations) of metals from Slocum Creek 1983 (upper and lower zones wcrc 
not sampled in 1983). Geometric means are presented if more than 50% of the samples 
contained concentrations above detection limits. 

Middle Zone 

Melal 
No. o/or DCL 

Samples Limit 
Extreme 
cont. 

Gcomctric 
means 

Cadmium 27 48 < O.Ib - 0.45 , ,. - 

Chromium 27 100 0.37 - 3.6 0.88 

l 
Copper 27 7 <.OlOb-1.4 - 

Lead 27 15 < o.sob-1.2 - 

Mercury 27 0 <O.O2b B 

Nick1 27 85 <0.50b-75 3.95 

Zinca 27 100 9.6 - 40 9.84 

JDctcction limit not reported 
bDctcction limit 

. 



Table 8. Number of whole fish analyzed, percent of samples with metal concentrations 
greater than the analytical detection limits, and extreme metal concentrations (ppm wet 
weight) in the middle and upper zones of Slocum Creek 1985 (the lower zone of Slocum 
Creek was not sampled in 1985). Geometric means are presented in ( ) if more than 50% 
of the samples contained concentrations above the detection limits. 

Middle Upper 
Zone Zone 

Metals 

Cadmium 
. 

Chromium 

Copper 

Lead 

L , Mercury 8 100 

; 
, Nickel 

Selenium 

‘: ZiIlC 

No. %D~L 
Samples Limit 

8 0 

8 0 

8 100 

8 0 

8 0 

8 0 

8 100 

Extreme 
Cont. 

<O.OlP 

co.25: 

0.13-.043 
(0.25) 

<0.5P 

0.02-0.37 
(0.08) 

<LoI 

<1.oa 

4.0-14 
(8.15) 

No. ?@eL 
Samples Limit 

6 33 

6 0 

6 100 

6 0 

6 83 

6 0 

6 0 

6 100 

Extreme 
Cont. 

<0.10a-.15 

CO.25' 

0.22-I .4 
(0.52) 

c0.50a 

.05-0.5 1 
(0.12) 

cO.50’ 

c1.0’ 

5.9-l 8 
(8.89) 

;I *Detection limit . 

-% 
. 

i 
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Table 9. Number of whole fish analyzed, pcrccnt of samples with metal concentrations greater than the analytical detection 
limits, ond extreme concentrations (ppm WCI weight, lowest and highest concentrations) of metals in the lower (L), middle (M) 
and upper (U) tones of Slocum Creek, 1990. Gcomctric means are prcscntcd in ( ) if more than 50% of the samples contained 
concentrations above the detection limits, 

Metal 
No. 

Samples 

Lower 
zone 

%h 
Limit 

Extreme No. 
Vnlues Samples 

Middle 
zone 

9ig#el. 
Limit 

Extreme 
Values 

No. 
Samples 

Upper 
zone 

%b 
Limit 

Extreme 
Values 

0 

0 

100 

<1.0a 0 

33 

22 

<l.O’ Arsenic 6 17 < 1 .O”- I .o 5 

Cadmium 6 

Chromium 6 

17 

100 

<o. 101-0.25 5 

5 

<o.ioa <O.lO”-0.30 

3.2-4.4 
(3.91) 

0.75-4.0 
(1.34) 

<0.25’-0.92 

100 0.14-0.65 
(0.40) 

9 100 0.20-25 
w-u 

<OS0.9 1 
. 

Copper 6 100 0.30-l 3 
(1.07) 

5 

<o.soa l Lead 6 17 l 

Mercury 6 100 

<0.50’-0.96 0 

100 
1 

0 

0 

100 

9 

9 

11 

100 

5 

5 0.04-0.25 
(.144) ‘* 

0.02-.25 
(.114) 

0.03-0.25 
(.079) 

Nickel 6 17 

Selenium 6 0 

Zinc 6 100 

<0.5’-2.1 <osoa 18 

0 

91 

x0.50” 

C1.0' e1.01 Cl.01 

6.4-13 
(8.80) 

2.6-7;8 
(5.60) 

5.6-49 
(12.2) 

‘Deteclion limit 
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Table 10. Comparison of metal concentrations (ppm wet weight) in whole fish from Slocum 
Creek, 1990 with those reported nationwide in the 1984 National Contaminant 
BiomoniLoring Program by Lowe et al. (1985). 

Slocum Creek NCBP 

Geometric mesnb Extreme Cont. Geometric mean Extreme Cont. 

B-20 

Arsenic <1.0a-1.3 - 0.14 0.01-1.51 
Cadmium c0.10a-0.30 0.03 0.00-0.21 
Copper .7 1 O.lO”-160 0.65 O-17-23.1 
Lead 0.50a-3.4 0.11 0.01-4.88 
Mercury o.o2a-0.29 0.10 0.01-0.29 
Selenium <t.oa 0.42 0.1 l-2.30 
Zinc 8.88 1.1-91 22 9.6-80 

1 Detection Iimit 
b Geometric means arc prestnlcd for SIocum Creek only if more than 50% of the samples had 
rnct31 concentrations above analytical detection fimits. 



B-21 
Table 11. Action IevtIs for heavy metals in fish fillets in selected states, 1991a. 

Metals (ppm) 

Country AS Cd Cr Cu Hg Pb Sb Se zn 

Cslifornia *+ ** +* # # 
Florida 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5 c5 
Louisiana ** 6.6 9 71.0 .12 
Michigan # ** # # .5 
Minnesota *+ *+ # # .16 
New Jersey u u aa # # 

New York # 0.3 pt *I ++ 

North Carolinab . 
Pennsylvania * # emb u 

Wisconsin u u ** # 

# +* # 

1.0-1.5 ** *+ 
13.0 # # 
*+ # # 
# It* # 
# # # 

0.1 rc* # 

# # # 

# ** 9 

*+ 
** 
590 
Q 
u 
# 
# 

# 
# 

** Indicate compliance with FDA action levels (Note: FDA only has established action limits for 
mercury; however. states responded as indicated, possibly indicating lack of necessity and thus 
familiarity. 

aData compiled by personal communication with state representatives (see Appendix for contact 
list). 
bNonh Carolina establishes action levels on a case by case basis: no specific values arc available. 

.- 
. 



Tnble 12. Compilation of legal limits for hazardous metals in fish and fishery products‘. 
------I----- 

Mclnls @pm) 
--I_ ---- --_I _-----------------.-- 

Counlry As Gl Cr cu Ilg I' h Sh SC Zn 
--- --- ___-____--______-^__-___-_c_-___--^-----__----------~ ----e- 

AlJSllalil 
Ilrntil 
Canada 
Chile 
Denmark 
Ecuador 
Finland 
Fr8ncc 
Ocrmrny 
Grcccc 
Hong Kong 
India 
lSr8Cl 
llrly 
Japan 
Korea 
Nctherlrnds 
yew Zealand 
Philippines 
Poland 
Spain 
Sweden 
Switzerland 
Thailand 
United Kingdom 
United Statesb 
U.S.S.R. 
Venezuela 
Znmbia 

Range 
Minimum 
Maximum 

l.O,l.SC 

3.5 
0.12.1.0 

2 

1.4-10 
1.0 

1.0 
30 
4.0 

2.0 
1.0 

0.1 
3.5-5.0 

0.1 
10 

0.2-5.5 IO-70 

0.S IO 

10 

0.5 

2.0 1.0 
10 

0.5-1.0 
1.0 30 

10-30 

0.1 
20 
20 

0.0.1 10 
100 

0.5 1.0 10 
5.5 1.0 100 

OS,1 .o 

n SC 
0.5 

cl.5 
1.0 
1.0 
0.5.0.7 
I.0 
0.7 
0.5 
0.5d 
0.5 

0.7e 

0.3.0.4d 
0.5 

I .oc 

. 0.5C 
. 0.5 

0.5 

1 .od 
0.5 
0.5 

1 .od 
0.2-1.0 
0.1-0.5 
0.2-0.3 

0.1 
1.0 

1.5-5.5 

0.5 
2.0 

5.0 
2.0 

0.5 

6.0 

5.0 

2.0 

0.5.2.0 

2.0 
0.5 

1.0-2.0 

1.0-2.0 
1.0 
1.0 
2.0-10 

2.0 
0.5-10 

0.5 
10 

1.5 1.0,2.0 40.1,000 

0.05.0.3 100 

1.0 
50 

1.0 2.0 40 . 

30-50 

50 

100 

1.0 0.05 30 
1.5 2.0 1,000 

---- ------v-e --- 
‘Table compilation prescnlcd in EPA Rcpt. No. SOYIP-89-002 1989 rrom the data of Nnucn (1983); 

U.S. Food and Drug hdminislrslion (1982, 1984). 

bLimil varies among sl~lcs. 
Clnorgrnic. 

dTo~al. 
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Table 13. Consumpion rates of fish and shellfish in the United Stares. 

Grams per day 
Description 

6.5 The average consumption of fish and 
shellfish from estuarine and fresh 
waters by the U.S. population (EPA. 1980) 

20 

41.7 

165 

: 
.j’ 

The average consumption of fish and 
shellfish from marine, estuarine, and 
fresh waters by the U.S. population 
(USDA, 1984). 

The average consumption of fish and 
shellfish from marine, estuarine, and 
fresh waters by the population of 
North Carolina (Ken Rudo, personal 
communication). 

The average consumption of fish and 
shellfish from marine, estuarine, and 
fresh waters by the 99.9th percentile 
of the US population (Finch, 1983). . 
Represents the “reasonable worst case” 
based on the assumption that some 
individuals would consume fish at a 
rate equal to the combined consumption 
of red meat, poultry, fish and shellfish 
in the U.S. (EPA, 1977-78). . 
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the direct measurement of human health risks is possible only in 
certain limited circumstances in which there are clearly adverse 
effects (acute poisoning resulting in hospitalization or death, for 
example). The long latency period for response to many chemicals, 
the complex interaction of metal and other chemicals in human food 
chains, and methods of exposure other than dietary complicate the 
assessment of direct effects. 

Federal action limits for metals were drafted for the regulation of 
food for interstate commerce. When setting regulations, the federal 
agencies review not only health effects, but also economic impacts of 
their actions. Therefore, federal action limits should not be 
interpreted as minimum effect levels. These federal regulations 
were not intended to protect locaiized subpopulations of recreational 
anglers that may consume fish at a rate substantially above the 
national per capita average (EPA, 1989). 

The State of North Carolina has no established action‘ limits for metals 
in fish to be consumed by humans (Ken Rudo, pers. comm.). Instead, 
the State prefers to act on a case-by-case basis after examining the 
metal of interest, its location within the state, and the potential for 
human consumption of fish from that area. Canada has developed a 
similar approach, issuing specific action limits and health advisories 
on a lake-by-lake basis (Allan Johnson, pers. comm.). 

MathematicaI risk assessment models have been constructed for the 
use of state and federal regulatory agencies, but these are often 
modified by the agencies. The State bf N.orth Carolina uses the 
following equation to establish maximum allowable concentrations 
for harmful substances: 

Reference Dose X Body WCight X Fish Consumed/Day. 

This is the basic risk model used by most agencies. However, beyond 
this there is little standardization. Reference doses are estimates of 
the daily exposure to human populations that is unlikely to produce 
an adverse health effect during a lifetime. Ways to calculate these 
doses vary greatly. The body weight used in the equation is 
typically 70 kg, representing an average weight for adult males. 
Differences in body weights between individuals, sexes, or ages are 
not always considered. Figures for fish consumption per day are not 
standardized, and different consumption rates are used in individual 
risk assessment models (Table 13). 



Comparison of Metal Residues in Fish Fillets from Slocum Creek with 
Action Limits 

Metal residues in fish fillets from Slocum Creek, (1983, 1984, and 1990 
combined) were compared against the lowest and highest action limits in 
use by countries throughout the world. The minimum action limits were 
exceeded for arsenic, chromium, copper, lead, mercury and zinc, but not 
for other metals (Table 14). The higher action limits (less conservative 
limits for protection of human health) were exceeded only for copper 
(2%). The FDA action limit of 1 ppm for mercury was not exceeded in 
any samples. Fish fillets used in this analysis were from a variety 
representing all fish trophic levels. From the samples available, we 
could detect no trend for one species or trophic level to contribute 
disproportionally to the number of samples with metal residues greater 
than those specified in the action limits. 



-. 

Table 14. Comparison of metal concentrations in fish fillets from Slocum 
Creek, 1990 with international standards established to protect human health. 
Comparisons are made with lowest and highest international standards as 
reported in Table 12. 
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Extreme limits of % Slocum Creek % Slocum Creek 
international samples 2 minimum samples 1 maximum 

standards standard standard 

Arsenic 0.1-10 10 
Cadmium oa-5.5 0 
Chromium 1.0 40 
Copper 10.0-100 10 
Lead OS-10 10 
Mercury 0.1-1.0 43 
Zinc 30-1,000 7 

~NO samples above detection limit of 0.01 
bOnIy one standard is presented 

.- 

l 
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Appendix 1. State agency representatives contacted for 
inform3tion on metal action limits. 

1. California 
Gerald Pollack, Dept. Health Services 
(916) 323-9667 

2. Florida 
Homer Royal, Bureau of Fisheries 

Research 
(904) 357-6631 

3. Louisiana 
Cindy Crittenmeeker, DEQ, Water Resources 
(504) 342-6363 l 

4. Michigan 
John Hesse, Ctr. Env. Health Studies 
(517) 335-8350 

5. Minnesota 
Jack Strypek, DNR 
(612) 296-6157 

6. New Jersey 
John McClain, Div. Fish, Game & Wildlife 
(609) 748-2020 

7. New York 
Tony Forti, Dept. 
(518) 458-6405 

Env. Conser. 

8. North Carolina 
Ken Rudo, Dept. Env. Health and Nat’1 

Resources 
(919) 733-3410 -- 

9. 

10. 

Pennsylvania 
Bob Hesser, Fishery Resources 
(814) 359-5100 

Wisconsin 
Jim Amrhein, DNR 
(608) 266-5325 



Appendix 2. Sediment and water database for Slocum Creek, 1983. 
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iAYF’LE?tIO PATE LCCAT I ON SUEST AG 

-223 2/23/23 MClA SED . 
d 1 2 3 c; E/23/23 MClE SEI) . 
31231 8 ‘23.18 3 MClC SEC . 
31232 8/23!83 cli”2B SED . 
31233 e/23./33 OPEC SED * 
31224 E/23/83 OF2G SED . 
31235 e/23/83 BWP3C SED . 
31236 E/23/83 ANL4A SED . 
3123? 8/23/83 ANL4E SED . 
31238 8/23/83 ANL4C SED . 
31239 e/23/88 TG5 SED . 

- 31 240 8/‘23/E3 OL6A SED . 
31241 8,‘23/E3 OLbE SED . 
31242 8/23,‘83 OL6C SED 33.3 
31243 8/23/rj3 F7A SED . 
31244 a/23/83 F7B SE3 . 
31245 8/23’82 F7C SED . 
3 1 2 4 t& E./23/‘33 SE3 SED . 
31247 6,‘23/83 NR Wt?TEF: . 
31245 g/23/23 TZ WATER . 
31249 5/23i’oU3 TC WATER . 
3 1 2x1 8/23/e3 TC WATER . 
31251 E/22/83 MC WATER . 
312Z2 3 ‘E3.,‘63 MC WQTER . 
ZlE53 8/==/22 -- MC WATER . 
‘1254 G/23/-33 OF WATER . 

P.2 34 AL FE SE 

3 1 ‘)2” 
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127 . 00 
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264. 00 
. 

165. 00 4760::) 
39.30 5 (j ? 0 I:, 
34.60 9 6 6 0 0 
3(’ . cl<: 32400 
29.10 19000 
26.60 39900 
12 . 60 1340 

7.8+ 1 260 
34 . 8CJ 7420 
26.20 32800 

7.23 55.30 
37.90 3C)900 
52.50 36800 
48.00 36400 
35.70 19200 
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73.80 44200 
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. 
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. 
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. 
. 
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Sediment and Water database, Slclcum Creek, 1933 
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. 
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. 

15: 30 
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27140 
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94 . 40 

7.27 
3 . 80 
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7.61 
70. 90 
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266 . 00 
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. 
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SE TL HG 
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Sed?.ment and Water database, Slocum Creel:. 9 1983 

SAMFLEPJ~ DATE LC’CATION SUFST AG 

3125s e/23/63 OF . WATER . 
31256 8/23,'83 cl? WATEFi . 
312!s7 8/27/83 TG WATER . 
31ES2 8,'23/83 D5F WGTEH . 
31257 8/'23/83 EC WATER . 
3 1260 &/23/83 TG WATER . 
31261 E/23/83 TG WATER . 
31261 e/24/93 D5E( WATER . 
31262 8/23/83 TG WATER . 
21252 8/24/83 TG WATER . 
31253 8/23/83 TG WATER . 
312t3 8/24/B3 TG HATER . 
31254 e/23/33 TG WATEF: . 
312&4 8/‘24:‘2.3 D8fi WATER . 
31265 S/25/83 TG WfiTER . 
312&6 8/23;‘63 TG WGTER . 
312*57 8/23/8Z F9a WATER . 
31268 3/23/32 F9E WATER , 
3125? e/23 ,‘3? FSC WATER . 
3 12?i:i e/23/23 WF’ 10 WATEF: . 
31 d r’?L e/23/83 SF1 1 WfiTEf . 
31z72 e/23/83 SE12 WATER . 
‘s127-2 p,/25/33 SE13 WATER . 
31273 e/24./33 SC WATER . 
31574 8/23./83 s-ml4 WATER . 
3iE 75 8,‘23/23 S.AE 1 z WATER . 

S&MF’LENO F’F 

31255 . 
31z5t . 
31251 . 
31252 . 
SlP59 . 
3 12 t 6 . 
3?2ksl . 
31261 . 
31252 . 
31252 . 
31263 . 
31263 . 
31244 . 
3i26b . 
31265 l 

31266 . 

32267 . 

31268 . 

31269 . 

31270 . 

3127: . 

31272 . 

31273 . 

31273 . 

31274 . 

31275 . 

3-J 

. 

. 
. 
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Sediment and Water dstabase, Slocum Creek, 1953 

SAM?LENS CA-!-E LOCAT I ON SIJEST AG EE CD CR cu N I 

31276 
3i2?7 
31277 
31278 
31278 

I 

2,‘23/83 LS WATER . l . 1.25 . 
8/24/63 3A SED . . . 26.60 . 
8/24/93 31; SED I MENT . . . 26.40 
8,‘24/83 3E SED . . . 12 . 8~:) lJ4:w 
8/24/63 3E SED I MENT . . . 1 2 . 8Q 1.54 . 00 

SAMFLEW FE ZN AL FE SE AS Sb TL HG 

31275 
3?2?? 
31277 

-* . 31273 
. 31278 

1 a; 
0.60 

133ot; 
. 

399. 00 , 
105 399 . 00 13300 I 

23 4 1 6 . 00 2650 . 
23 4 16. 00 2650 . 

. . . 
40.90 . . 

. . 
c&9 . I 

. . . 

11700 
. 

0 ,518 
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Appendix 3. Fish database for Slocum Creek, all years. 
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database, Slc~cum Creel::, fill Years Fici 

S 
A 

L 
0 S 
C F 
A E 
T C 
I 3 
0 E 
N S 

W 
E 
I T 
G Y 
H F 
T E 

L E 
E A 
N T 

; 0 E 
HA C C C N P ; S 
GS D R U I E N E 

MC-CC LM9 
MC-SC LME 
MC-CC LME 
MC-CC LME 
MC-CC LMB 
MC-CC LME 
MC-CC LME 
KC~CC Lf*!B 
MC -ci2 LMP 
MC- cc LflE~ 
Mt‘ -cc LME; 
pjC-iZC Sf 
MC-CC Sf 
p:c-cz Sf 
MC-;r, Sf 
MC-CC Sf 
MC-CC Sf 
M c-cc Sf 
?lC-CC Sf 
:?S-CC Sf 
MC-CC Sf 
MC-SC Sf 
p!!:- cc Sf 
cc GS 
cc GS 
cc GS 
CL Gel 
OP Cb 
OF Cb 
CP Cb 
QF Cl 
GFj Cl 
OF Cl 
OF Cl 
DrlJW‘l-P LG 
DsWWTP LG 
DsWWT~ LG 
DsWWTP LG 
DsWI-JT? LG 
DsL&JTP Lf 
Ds WbJTP SF 

2 1 . 5) 
21.4 
23.7 
21.5 
22.8 
22.2 
37.0 
34.8 
24.0 
37.4 
24.2 
19.5 
18 . (I 
2 1 . 0 
lC.5 
17.3 
17.5 
1 7.5 
20.5 
17.4 
17.6 
17.9 
18.5 
12.C: 
13.0 
14 .‘f 
19 . 0 
14.8. 
17.5 
13.2 

4.8 
-7 ‘1 I . L 
6.3 
6.0 

59.5 

14~0.0 w 
140.0 w 
1 71:) . I:) w 
18O.O W 
18Q.O W 
140.0 w 
8t:Kj . I) w 
780 . 0 W 
68t:k.O W 
870.0 w 
230. 0 w 

2oC.(j W 
120.0 w 
26C: . (3 W 
180 . 0 U 
1 SO . 0 w 
1 1 I:! , C! w 
15G 0 w . 
220.0 w 
1~10.0 w 
140 . 0 w 
1 4 0 . 0 w 
l&1.0 w 

15.0 w 
20.0 w 
25.0 w 
55 . 0 w 

1 5i.5 
1ao.0 

88.3 

. 0. 180 0. 70 . 1 5 . 0 . 14.0 . 
. 0:150 0.72 . 3.2 . 12.0 . 
. 1.00 . 19 . 0 , 14 . 0 . 
. 0: 0.43 . 2 . 0 13.0 . 
. 1 ‘:‘O 2 . 3’j . 11.0 

0:es 
14.0 

. (3. 2t:,t:, 0. &j , 75.0 . 11.0 : 
. 0 ,075 3. 40 12.0 ll.‘j . 
. 0. 100 0. 30 1 :30 30. 0 : 14.0 . 
. . 0.72 . 3.6 . 16.0 . 

I. . 0.37 . 12.0 . 9.6 I 
. 

0:130 
(3 . 45 . 3.3 13.0 . 

. 1.90 . 3o.c; 0170 25.0 , 
. 0.100 1.50 . 2.7 . 20.0 . 
. 0 . 075 i . 80 . 2.0 . 24.0 . 
. 0.075 1.30 , 22.0 . 20.0 . 
. 0.075 0.36 . 1.6 . 13.0 . 
. 0.050 0.77 . 3.6 . 16.0 . 
. 0.450 1.50 . 5.7 . 21.0 . 
. 0. 130 1.10 2.3 . 18.0 . 
. 0.130 0.95 : 2 4 . 0 . 17.0 . 
. 0 . 180 0 . 67 . 1.9 
. 0.100 1.30 . 10.0 : 

18.0 . 
20.0 . 

. 0. 130 0.83 . 
. 0.050 lj.~4 . 

3.2 . 

. 0.075 
. - . 

. -0. 100 

. 0. 050 
l 0 , 050 

. 0.050 

* 0.230 

. 0.330 

. 0.3(?0 

. 0.300 

0.37 1 .40 
0.49 . 
1.10 . 

. 3.30 
. 1.90 
. 2.60 

0.81 2.30 
0.82 3.00 
0.47 2.40 
1.10 3.20 

. . 

. 
. 0 198 
. 1 . 20 
. 0.53 
. . 

18.0 
40.0 
29.0 
30.0 
32 .lj 
29.0 
23.0 
25.0 
13.0 
14.0 
16.0 

. 
1 .7 0:so 
1 = 
i:;: 

0.50 
0.50 

1.1 . 
. . 

. 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

0.08 . . . 

. 
. 
. 

17.0 . 
3.1 . 

. 
522.0 F 0.15 

66.1 320.0 F 0.11 . . 
70.5 1018.0 w 0.37 . 
72.7 1049.0 F 0.19 . 01470 
SE.3 1083.0 W 0.29 . . 
31.1 182.0 W 0.02 . . 
33.1 403.0 w 0.07 . . 

. 

. 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

0.12 . . 
0.2i . . 
4.30 . . 
0.16 . . 
0.13 . . 
0 . 20 . . 
0.27 . . 
0.37 . . 
0.43 . . 
0.40 . . 
0.16 . . 
9.36 . . 
0 .‘90 . . 
1.40 . . 

2=. 
4:: . 

57.0 . 
11.0 . 
14.0 . 
12.0 . 
21.0 . 

7.4 . 
6.9 . 

10.0 . 
6.6 . 
8.6 . 

is.0 . 
11.0 . 

DcCJWTP SF 27.5 231 .O 
DsWWTP WCf 17.4 204.0 
Ds.WWTF WCf 30.6 328.0 
Ds!-JWTP lKf 33.3 409.0 
EPLJsSF iG 55.5 361 .o 
EPLlsSB LG 59.3 450.0 
EPUsSE LG 59.8 445.0 
E:PUsSB LG 60.5 453.0 

hJO.06. . 
WO.06. . 
wo.03. . 
w 0.09 . 
F0.06. : 
FO.20. . 
w 0.50 . 
w 0.51 . &so 
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Fish database, Slocum 

DATE LOCGTICW SPECIES 

Creel:, All Years 

LENGTH WEIGHT 

St's/'85 EPU&E LG 63.3 
F/8/85 EF’UsSE WCf 31.1 
8/E/85 E!=‘UsSE WCf 31.8 
S/8/85 EPDsSE! LG 57 . Q 
E/S/S5 EPDsSB LG 38.5 
2/B/85 EPDsSB LG 65.4 
818185 EF’DsSE! LG 68.4 
8/8/95 EFDsSE WCf 31.7 
8/E/85 EF’DsSE WCP 32.2 
E/BIBS EPDsSE WCf 34.4 
5/22/S<; MC LG 76.5 
Z/22/90 MC LG 76.5 
5/22/90 MC LG 79.5 
z/22/90 MC LG 72.0 
Z/22/90 MC LG 79.0 
5/22/9t:, MC GS 33.3 
Eti22,'90 MC GS 33 . 0 
5/22,'?0 MC GS 31 .Q 
,I, LL. = ‘33 !?t-) MC GS 32.0 
Z/22/90 NC ES 32.Q 
z/E2!“Q MC GS 31.5 
5,‘22/9Q MC SM 34.0 
=/2C/3il MC SM 33.0 
5/22./$0 MC SM 32.0 
5/22/9c; MC SM 29 . Q 
5/'22/9S MC SM 44.5 

%G CD CR CU 

9 . 1 3 
0. 05 
0.08 
0 . 20 
r; 1 I-) -.-_ 
Q . I:,7 
0.21 
4.7 . Q? 
c.05 
Q. 05 
0. l? 
Q . 04 
0.11 
0.12 
0 . 1 1 

. 

. 

. 

. 

. 

. 
. 
. 
l 

0: 07 

AS 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

1 .o 
. 
. 
. 
. 
. 
. 
. 
. 
. 

113 
1 .Q 

. 

. 

. 

. 

. 

. 
. 
. 

0: 12 
. 
. 
. 
. 

0125 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

. 
. 
. 
. 
. 
. 
. 
. 
. 

3: 9Q 
4.40 
4.10 
3.40 
3 . 30 
3.90 
3 . 20 
4.10 
3.30 
4.10 
4 ‘0 
420 
4.30 
4.10 
3.90 
4.30 

Cl. 39 
Q -5s 
0.42 

* 0.43 
0 . e 1 
0.16 
0 .25 
0.38 
0.31 
0.22 
1 . QQ 
1 . 1 Q 

13.10 
97 . QQ 
19 . cm 

Q.59 
0.30 
0.61 

161:) . QQ 
85 . QQ 

0.27 
0.69 
0.31 
0.19 
0.20 
0.25 

l-41 

. 

. 

. 

. 
. 
. 
. 
. 
. 
. 
. 

2:1 
1.8 

. 

. 

QIS 
1.9 
1.3 

. 

. 

. 

. 

. 

. 

372 
313 
359 
354 
433 
67Q 
734 
381:) 

1 1 3Q 
4% 

1 8tsQ 
1850 
1575 
1250 
1 600 

425 
350 
350 
400 
3X) 
325 
4 QQ 
375 
325 
275 

1125 

PP 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

0170 
3.40 
0.82 

. 

0126 
6.2Q 
3.10 

. 
. 
. 
. 
. 
. 

TYPE 

F 
w 
w 
F 
F 
F ’ 
F 
F . 
W 
W 
w 1 
Wl 
Wl 
Fl 
Fl 
WC3 
Wl 
Wl 
Fl 
Fl 
FC3 
Fl 
Fl 
Fl 
Fl 
Fl 

5.5 
7.3 
5.9 
4.6 
3.8 
3 - 
6:: 

1 Q . Q 
7.7 
7 = 
8:: 
6.4 

14.0 
56.0 
12.0 

5’.8 
7.7 
9.6 

91 .Q 
50.0 

4.6 
5.7 
4.7 
3.4 
3.8 
4.3 

SLCC. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

. 
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Fish database, Slocum Crest::, Al 1 Years 

0 
A 
T 
E 

L 
0 s 
C F 
A E 
T C 
I I 
0 E 
N S 

W 
E 
I T 
G ‘/ 
HP 
T E 

s/22/9(? CP LG 75 . 0 1500 Nl 
5/2 2/9!:, CP LG 7z.5 125r1 Wl 
s/22/90 CP LG 74.0 I& F1 
z/22/90 CP WP 28.5 475 Fl 

, 7 59021 5/22/?0 CP EB 36 l 0 800 Fl 
59022 Z/22/90 CE’ BE 35.0 800 F 1 
591323 5/22/90 CP GS 35.0 ~I)0 w 
59024 5,‘22/?0 CP GS 33.0 750 w 
59025 5/22/90 CP GS 40 . 0 850 F 
59026 J f’2 2/?0 CF GS 39 . 0 750 F 

H A 
G S 

0 . 1 2 . 
0.13 . 
0.16 . 
0.27 1.2 

. l 

. . 

A2 . . 
. . 
. . 

59027 5,‘22)/9C- C,= GS 34.E 460 FC5 . . 
59028 5/22.19~.:1 CF GS 33.5 450 WC6 . . 

59057 5/22/?0 WF’ GS 33.5 

e I’lf d. lLL/L“ZJ EF’ LT:B 
5/22/90 EF’ LME. 
5./‘22.‘9G EF’ LME( 
5/22/Sc! EP LME; 
5/21./90 EP Et 
Z/2ii90 EP Ef 
5/Z/9’:) EP SM 
5/22/V, EF’ SM 
5/22/W EP SM 
5/22.‘?0 EP SF1 
S/22/90 EP SM 
5/2Z/90 EP Fe 
5/‘2~/90 EF’ F’s 
5;‘22 ‘93 EP Cp 
5;/22/9(:) kJ” Co 
5,‘22/9!:, w=’ LMP 
5/2i/5!:) I-!” LMR 
s/E2 ..‘9tJ L.Jp i-ME( 
5/‘E:ZB’90 WP LMB 
Z/22/93 WF EC 
s/22/90 WF CP 
5/22/w WF CP 
Z/22/90 UP CP 
5/2i/90 WF’ YP 
5/22,‘9Q WP GS 
5/22/‘90 W? GS 
5/22,‘90 L-JP GS 
s/22/90 WF GS 

17.0 

30 . 0 
29.0 
29. I? 
4 6 . 0 
51) . 0 
39.0 
35.0 
36 . 0 
38.0 
32.c 
17.c 
20.0 
70.2 
7ii.2 
36.0 
32.0 
33.c 
19.0 
27.0 
53.0 
43.0 
30.0 
25.0 
34.0 
37.0 
32.0 
35.0 

5’; w 
460 F 
3?5 F 
375 F 

1 tj(:,(j F 
1250 w 

650 F 
600 F 
55t.l - F 
7(:)1:, F 
400 F 
150 F 
200 F 

5250 w 
5250 w 

800 F 
550 F 
f;cj(j F 

90 F 
400 F 
1 01:~ F 
500 F 
150 F 
200 F 
500 w 
500 w 
350 F 
400 F 

0.07 . 
0.23 . 
6.19 . 
Cl.14 . 
0.17 . 
0.11 
0.03 : 

. . 

. . 
0.02 . 

. 
o:os- . 
0.12 . 
0.08 . 
0.05 . 
C) . . 25 
0.29 . 
0.22 . 
0.11 . 
0.12 . 
0.10 . 
0.27 . 
0.26 . 
0.22 . 

400 FC3 . . 

. . 
. . 

. 
0103 . 

C 
D 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

0:21 
b.23 

. 

. 
. 
. 
. 
l 

. 

. 

. 

. 

. 

. 

. 

. 

59055 s/22/90 WP SM 33.0 450 F . 1 .O . 
59953 S/22/9-3 WP SM 30.0 300 F . . 
5 9;) - 6 13 - 5:22/‘90 WP Ps 15.0 100 F 0102 . . 
‘406 1 5;22/9c:, WP cc 25.0 275 W 0.03 . , 
X)52 S/2c?/‘?O WP 5s 19.5 68 WC2 0.03 . 

53063 5/2f/?O WF’ LG 77.0 1450 LJ u 0.07 . 0130 

C C N 
R u I 

4 . 00 
1.10 
0.96 
1 .lO 
1.20 
1.10 
0.75 
1.10 
0.39 
0 . 36 
0.27 
1 . 20 
0 .70 
1.30 
1.10 
1.10 
1.20 
0.92 
0.43 

0:67 
0.73 
0.21 
0.59 
0.58 

. 

. 

. 
0.30 
0.3Q 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

. 
0 : 14 . 
0.25 . 
0.18 . 

l . 

014s : 
6.60 . 

0166 : 
. . 

0.31 . 
0.47 . 

. . 
. . 
. . 

. 
2120 . 

. . 
. . 
. . 
. . 
. . 
. 

0 . 10 : 
1 .oo . 
1 .OO . 
0.14 . 

. . 
. 

0 . .o : 
. . 
. . 
. . 
. . 
. 

0.43 : 
0.50 . 
0.39 . 
0.37 . 
0.30 . 
0.12 . 
0.19 . 

. 
0:20 . 

25.00 . 
1.10 . 

P 
E 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
l 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

3 q 

N E 

0.91 28.0 . 

7.8 . 
2.6 . 
5.1 . 
3.6 . 
2.8 . 
2.0 . 
6.6 . 
7.4 . 
1.9 . 
2.6 . 
1.7 . 
7.7 . 
7.0 . 
3.1 . 
6.9 . 
4.8 . 
2.2 . 
5.6 . a 
2.6 . 
1.1 . :, 
2.3 . 
2.1 . 
1.4 l 

5.8 . 

6.6 . 
45.0 . 
49.0 . 

4 .5 . 
5.4 . 
7.4 . 
7.7 . 
4”. 
3:; . 
7.8 . 
3.1 . 
3.1 . 

11.0 . 
8.7 . 
6.0 . 
5.6 . 
3.8 . 
7.1 . 

14.0 . 
5.5 . 
6.6 . 

. 9.3 . 



Appendix 4. Fillets exceeding minimum standards for metal residues. 
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CJES 

1 
2 
.-+ 2 
L 
I? -’ 
h 
? 
9 
c 

1 Ii: 
11 
12 
1 3 
1. 4 
:. 5 
147 
17 
Ii? 
19 
‘2 !j 
21 
22 
l-t- c 2 
24 
25 
26 
27 
2s 
23 
3 CJ 
31 
32 
33 
34 
35 
3i 
37 
29 
39 
4 0 
t1 
42 
43 
4k 
45 
4h 
47 
It3 
4? 
30 
5? 
52 
53 
54 

!:: 

1 0= Fillet did not exceed 
_.. minimum standards for 
Ii1 metals. 
1 
1 1 = Fillet had 1 or more 
!. metals exceeding minimum 
lj standards. 
0 
I 
1;) 
.I 
1. 
1 
1 
.I 
1 
1 
1 _. 
i 
1 
1 
1 
1 

1 

lj 

0 
: j 

1. 
1' 

:t 

1 
*:J 
f-j 
0 
f j 
1:) 
I:! 
1 _. 

1 
1 
1 
1 
1 
0 
1 
1 
1 . . 
t-: 
0 
0 
1 
<I 

(-I 



0:; 

. 

. 

. 

. 

. 
./ . . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

1.3 
1 . 0 

. 

. 

. 
. 

1.2 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

1 .C! 
. 
. 

3 1-1 e 

1: I? 

. 

Cl ,. + f 

. 

. 

. 

. 

. 
I 

‘1’ . 1 2 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

mr--La1 n=34. 

. 
. 
. 
r 
. 
. 
* 

. 

. 
2 ” fff) 
a 3,‘) b .Y_ 
3 . 3’3 
h _ ” .? (7 

4 , 5!j 
4 . 2Q 
:z ” 3!:1 
:+ i 1:) . 
3 . $(:I 
4 ” 30 
(2 . ?4 
1 . 1 0 
1.20 
1 . 1 0 
9 . 39 
0 . 36 
I) .27 
1 . 3C’ 
1 . 1 0 
1 . 1 ‘11 
1 " 2!:l 
0. 43 

. 
!:I ” (J - 
a.73 
9 . 2 1 
Cl .53 
(5 . 58 

. 
15 7 I-- - .-. 
0.30 

, 
. 
. 
. 
. 
. 
. 

. 
. 
. 
. 

C.!.I 

. 
. 
. 

O.b& 
. 
. 
c 
. 
. 
. 
. 
. 
. 
. 
. 

0 . 1 (3 
0. 14 

. 
. 

0 . 10 
. 
. 
. 
. 
. 

(1 ” 39 
0.37 
t-1 ?I‘1 _ .L - 
0.12 
!I . 1 7 

. 

F’ I:! 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
:j ” 44:) 
Cl c 82 
6 ” ?Cl 
3 . ;!:i 

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
7 
. 
. 
. 

1-F 

0 . OF! 
CJ . 1 1. 
1-1 . 1 7 
(11 ” r:!& 
!j _ 20 
0 . 13 
!j ” ?!S -- 
0 . 1 (1) 
!:I , Cl7 

0 l 2 1 
(:I . (:I7 
(1 ” 1 2 
0. 11 

. 
. 
. 
. 
. 
. 
. 

I:, . (37 
0 . 1 6 
0 . 2? 

. 

. 
. 
. 
. 

1-1 . 23 
C) . 1 8 
0.14 
c.17 
0 . 03 

. 
. 

I:1 ” 512 
. 

i! . (:I5 
0.12 
‘:I . 25 
0.23 
0.23 
0.11 
0.12 
0 . 1 0 
I:,.?7 
i‘. 2r, 
0.22 

0: 03 
. 
. 
. 

c: ” (:I.? 

3.1 

2.5 

57 ” r:, 

5.6 

8.6 
“5 
J . c 

4.6 

3.R 
3 . 3 
cj . 4 

j. (:I ” I:) 
55 . 0 
12.0 
9 1 . 0 
5!j ” (:I 

4.4 
5 . 7 
4.7 
3.4 
3.8 
4.3 
5.1 
3.6 “: 
.? . 8 
2.0 
1.9 
2.k 
1.7 
3.1 
8.9 
4.8 
2.2 
2.6 
1.1 
2.3 
2. 1 
1.4 
5.8 
6.6 
4 .5 
5.4 

7.4 
7.7 
4 .5 
3.4 
7.8 
3.1 
3.1 
6.0 
5.6 
3.8 
7.1 

14.0 
‘5: . ‘j 
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APPENDIX 5. Abbreviatons for metals listed in data output for sediment, 
water, and fish. 

ABBREVtATlUN 
Al 
Sb 
As 
Be 
Cd 
Cr 
cu 
Fe 
Pb 
“g 
Ni 
Se 

4 
Tl 
Zn 

METAL 
Aluminum . 
Antimony 
Arsenic 
Beylium 
Cadmlum 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Nickel 
Selenium 
Silver - 
Thallium l 

Zinc 



Appendix 5. Abbreviations lound In data output for fish and shellfish. 

: - 
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3 
i 
a 

J 

1 

I. FISH 

ABBREVIATION 
BC 
81 
86 
CP 
CP 
CC 
GS 
GS 
LMB 
Ll 
Lf 
Ps 
SB 
SM 
Sf 
WCf 
WP 
YP 

I I. SHELLFISH 
Cb 
Cl 

SPECIES 
Black Crappie 
Bowl in 
Brown Rull head 
Common Carp 
Chain Pfckerel 
Creek Chubsucker 
Gizzerd Shad 
Golden Shiner ( 2nd to last lish 1990 Only) 

Largemouth Bass 
Llzzardfish 
Longnose far 
Pumkinseed Sunfish 
Striped Bass 
Striped Mullet .- 
Summer Flounder 
White Catfish 
White Perch 
Yellow Perch 

Crab 
CI8m 
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Bioassay Assessment of Water and Sediment Toxicity 

introduction 

Tests that examine the direct toxicity of test samples 
(sediments, water, etc.) on living organisms are called bioassays. A 
variety of organisms are commonly used for bioassay tests, including 
bacteria, invertebrates, and plants. Bioassays have earned a place in 
toxicity screening and evaluation because they examine endpoints of 
biological interest, and because they frequently detect toxicity from a 
variety of toxicants, thus painting a broad picture of toxicity rather 
than chemical specific portrayals of toxicity. In addition, they integrate 
the combined effects of all toxicants present with other physical and 
chemical components of the test matrix. Thus the inclusion of one or 
more bioassays enhances toxicity assessments based solely on 
analytical chemical techniques. It is generally recommended that a 
suite of bioassays be used in toxicity evaluations because of 
differences in the sensitivities of test organisms. 

We employed several bioassay protocols to determine the 
toxicity of both sediments and water from Slocum, Hancock, and 
Goose Creeks, as well as sites in the Neuse River. Our initial 
objective was to determine if there were distinct patterns of toxicity 
suggesting that sediments and water from Slocum Creek were more 
likely to be toxic than were similar samples from the other locations. 
Secondly, we wanted to see if the toxicity observed in sediment 
samples could be attributed to metal enrichment known to occur in 
Slocum Creek. 

Methods 

Water and sediment field sampling 
Water samples were collected in February (42 sites), May (41 

sites) and November (42 sites), 1991 from sites in Slocum Creek, 
Hancock Creek, and the Neuse River, near Havelock, North Carolina 
(Figure 1). If water depth was c 1 m, one sample was collected per 
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site in a chemically clean jar immersed midway in the water column. 
Sample jars were capped at that depth, then brought to the surface, 
labeled and stored on ice until assayed. If water depth was 2 1 m, two 
samples were taken. One was collected about 40 cm below the water 
surface and the other from the bottom. Bottom water samples were 
collected with a Van Dorn sampler. 

Sediment samples were collected in October-November, 1990 
and June, 1992 from 43 sites in Slocum Creek, Hancock Creek, and 
the Neuse River (Figure 2). Sediments were collected from 10 sites in 
Goose Creek in June of 1992 (Figure 3). Sediments were collected 
using a stainless steel sediment sampler which extracted a core 
consisting of the upper 10 - 15 cm of sediment. Sediment samples 
were placed in individual plastic bags and porewater collected under 
vacuum with a 50 ml syringe as described by Winger and Lasier 
(1990). Porewater extracts were stored on ice until assayed. Plastic 
bags containing sediments were then sealed for storage until used in 
bulk sediment tests. 

At all water and sediment sampling stations, we recorded date 
and time of the collection, water depth, temperature, salinity, 
conductivity, dissolved oxygen and pH. Salinity and pH of pore water 
were recorded. 

Bioassays 

Bioassays used to assess toxicity differed for different samples. 
All samples were tested with the Microtox bioassay. The lettuce seed 
bioassay was conducted on sediment porewater samples from 1992. 
A select subset of 19 sediment samples were tested by an aquatic 
plant bioassay and an invertebrate bioassay. 

Microtox Bioassay 
The Microtox bioassay is a commercially available test that 

measures the luminescence of a marine bacteria (Photobacterium 
phosphoreum) to detect and quantify (on a relative scale) the toxicity 
of water samples. The amount of light emitted by the bacteria is 
related to its metabolic rate which slows when exposed to 
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concentrations of toxic compounds. We used Microbic’s 100% 
bioassay protocol in which undiluted pore water (100% porewater) is 
run in a dilution series of the sample. The amount of light produced by 
the bacteria at the various sample dilutions (after 5 and 15 minutes of 
incubation with the sample) are used to calculate a sample dilution 
that causes a 50% reduction in the amount of light emitted by the 
bacteria compared to a reference sample. The dilution or 
concentration that causes the calculated 50% reduction in 
luminescence is called the Effective Concentration 50, or EC50. The 
EC50 is the standard unit of measure for this assay. The most toxic 
samples will have the lowest EC50 values. Non-toxic samples will 
yield EC50 values of 100% or more. 

We assayed both surface water and sediment pore water 
samples using the Microtox procedure. In 1992, we modified our 
procedures from the standard operating procedures used on water 
and 1990 sediment samples. In 1992 we gently aerated porewater 
samples for 30 min prior to assay. This was done to volatilize 
hydrogen sulfide which we detected by odor to be present in many 
samples. Hydrogen sulfide is a potent toxic agent to the marine 
bacteria used in the assay (Jacobs et al. 1992). We acknowledge that 
aeration likely volatilized some other potentially toxic substances (if 
present) thus reducing the resolution of the assay for the 1992 
samples compared to the 1990 sampI&. 

To assign a toxicity rating to the EC50 values, we used a toxicity 
scale (Table l), recommended by Dr. Mary Henry, Minnesota 
Cooperative Fish and Wildlife Research Unit. Surface water samples 
were simply assigned a rating of toxic (EC50~50%), moderately toxic 
(51%cE50199 %), or non toxic (EC502100%). 

Lettuce Seed Bioassay 
A lettuce seed bioassay was added to our porewater 

evaluations in June, 1992. Germination and root elongation of lettuce 
seeds exposed to water samples was assessed. Our previous work 
has demonstrated that salinity 2 7 ppt depresses root elongation in 
lettuce seeds. Therefore we only tested samples with salinities ~7 
ppt. Lettuce seeds (lo/petri dish) were placed on filter papers 
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saturated with 5 ml of porewater or distilled water (controls). Three 
replicate dishes/treatment were wrapped with foil and allowed to 
incubate for 7 d at room temperature. Mean root elongation and 
percent germination were determined for each treatment. Data were 
analyzed and are presented with reference to concurrently tested 
controls (% control = 1 OO*[Sample Mean / Control Mean]). Toxicity 
ratings for lettuce seed root elongation data were based on a 
calibration curve for root elongation in response to salinity (Figure 4). 

Chironomus Bioassav 
Chironomus tentans is a midge larvae that is common in many 

benthic sediments. Static, 10 d C. tentans sediment toxicity tests were 
conducted under the direction of Dr. Mary Henry, Minnesota 
Cooperative Fish and Wildlife Reseatch Unit. This bioassay was 
conducted on the 19 sediment subsamples. Each subsample served 
as a treatment; fifteen test chambers (50 ml polypropylene centrifuge 
tubes) served as the replicates for each treatment. After taring the 
centrifuge tubes, 7.5 g of wet weight sample sediment was added to 
each tube. The control test chambers contained 7.5 g of silica sand 
that had been sieved through a 90 pm mesh (sieve #170). Each tube 
was then filled with approximately 40 ml of deionized water, such that 
the water level reached the 50 ml mark. The caps were tightly 
screwed onto the tubes and the test chambers placed into a 
Corning@ Styrofoam packing crate. Each set of fifteen tubes was 
rotated upside down and back again five times, assuring uniform 
mixing. The capped tubes were set upright in their packing crates, 
allowing the sediments to settle for 24 h. After 24 h the caps were 
removed, and the aeration manifold was assembled and attached to 
each assay set. Using one air pump per 15 tubes, all tubes were 
aerated for 24 h through Pasteur@ pipettes at a flow rate of 3-4 
bubbles per second. Caution was taken not to aerate the tubes so 
vigorously as to lose more than 10 ml of assay water per day, as this 
rate of evaporation could create a vacuum and cause loss of aeration. 

After aerating 24 h, one 2nd instar larva was placed in each 
tube. In order to minimize any influences of size selection across 
treatments, larvae were added to the first row of five assay units, then 
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the following rows, two through five, in succession. The larvae were 
all of the same general size, motility and color. After all larvae were 
placed on the sediment surface, 0.1 ml of assay food was added to 
each tube, and enough deionized water was added to return the 
water levei to the 50 ml mark The aeration manifold was replaced on 
top of each assay set, and test chambers aerated at a rate of 3-4 
bubbles per second. Everyday, each larva was fed 0.1 ml of assay 
food, and the water level was returned to the 50 ml mark by adding 
deionized water. On the tenth day the contents of each tube were 
emptied individually onto a benthos sorting screen. The sediment 
was carefully probed, and the larva located. If, after a complete 
inspection, no larva was found, that individual was entered on data 
sheets as “dead not found”. All live larvae from a treatment were 
deposited in a single, labeled, aluminum ashing pan and dried in a 
convection oven for 24 h at 80’ C. Each individual, dried larva was 
then weighed on an analytical balance to the nearest 0.1 mg. The 
measured endpoint was percent reduction in weight relative to larvae 
in control sediments. Mortality was recorded as a value of 100% 
reduction in weight. Results were converted to % control biomass for 
comparison purposes. 

Plant Growth Bioassay 
We developed and employed a bioassay procedure using sago 

pondweed (Potamogeton pectinatus), a submersed aquatic 
macrophyte. Submersed aquatic macrophytes are important 
components of aquatic systems but have not often been included in 
batteries of bioassays used to evaluate the toxicity of sediments. The 
addition of the sago pondweed bioassay to our assay series provided 
a broader perspective on the toxicity of sediments. The assay we 
developed focused on plant growth as the endpoint. 

Plant cultures: Axenic cultures of sago pondweed clones were 
propagated as needed to maintain healthy, pathogen-free specimens 
for bioassays (Ailstock et alJ991). Sago pondweed clones exhibited 
morphological features similar to natural plants (Ailstock et al. 1991). 
Plants were maintained in 25 ml Murashige Minimal Organic (MMO) 
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media (Carolina Biological) supplemented with 1% (w/v) sucrose (pH 
adjusted to 5.0) in 25 x 150 mm culture tubes. Prior to experiments, 
sago pondweed cuttings were placed in fresh MMO+sucrose media 
and incubated at 23-C for 2 weeks. Plants were cultured under full 
spectrum fluorescent lighting (95 pmol/m2/sec PAR; 16 h of light, 8 h 
of dark). Plants were screened for pathogens and uniformity prior to 
beginning experiments. Initial plant weights averaged 0.275 g. 

Experimental Test System: The experimental test system consisted 
of one gallon (3.8 L) glass jars filled with moderately hard 
reconstituted deionized water (Ailstock et al. 1991). Sago pondweed, 
planted in 150 ml polystyrene beakers filled with sediment, were 
submerged in the jars. A layer of silt (-3 mm) and then sand (-7mm) 
was placed over the sediments to minimize nutrient/contaminant loss 
to the water column from the sediments. An air compressor supplied 
air via pipettes connected to tubing. Plants were maintained under full 
spectrum fluorescent lighting (95 pmol/m2/sec PAR; 16 h of light, 8 h 
of dark). Room temperature ranged between 22-25’C. 

Growth Studies: Sago pondweed cuttings were planted in the field 
sediments and control artificial sediments (Walsh et al. 1992) with 8 
plants/treatment. Prior to planting, sediments were injected with 5 ml 
of MM0 nutrient solution to assure at least a minimal nutrient content 
capable of supporting plant growth. At 21 d, plants were rinsed and 
blotted dry and final fresh weights were recorded. Change in fresh 
weight relative to controls were calculated. Due to limited space, we 
could not test all sediments at once. Threfore, sediments from the 19 
sites were randomly assigned to one of five runs, each run with its 
own control. Plant bioassays were conducted from August- 
December, 1992. . 

Evaluation of toxicity in relation to physical and chemical 
qualities of sediments 

Microtox and lettuce seed bioassay results from sediments 
collected in June, 1992, were used to select 19 sediments for further 
testing (Figures 5,6,7). These sediments were selected to represent 
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a range of toxicities as we sought to examine the potential influences 
of the physical and elemental composition of sediments on bioassay 
results (i.e. are metal concentrations in sediments correlated with 
bioassay results). Duplicate subsamples of these sediments were 
placed in I-Chem@ chemically cleaned jars and stored at -20” C. One 
set was sent to the Minnesota Cooperative Fish and Wildlife 
Research Unit for Chironomus tentans bioassay testing. The other 
was saved for analytical chemistry. 

No single bioassay is known to be sensitive to all toxicants and 
therefore multiple bioassay procedures are usually recommended 
when dealing with unidentified sources and types of pollutants. To 
supplement the Microtox and lettuce seed bioassays, we conducted 
the sago pondweed and Chironomus toxicity assessments on bulk 
sediment from these 19 sites. The additional bioassays 
complemented the Microtox and lettuce seed bioassays in that they 
expanded the number of taxa and life stages examined. 

Analytical chemistry 
The 19 sediment samples subjected to the broader array of 

bioassays were analyzed for total organic carbon (TOC), total 
petroleum hydrocarbons (TPH), grain size, acid volatile sulfides 
(AVS) and 17 metals. Analyses were performed by Geochemical and 
Environmental Research Group, Texas A & M University under a 
contract and quality assurance and control program established by 
the Patuxent Analytical Control Facility (PACF), U.S. Fish and Wildlife 
Service (Appendix C-l). The PACF was established by the Fish and 
Wildlife Service to assure analytical quality control and assurance for 
all Fish and Wildlife analytical samples. The contractors are required 
to perform under a set of Standard Operating Procedures, with 
specified performance on duplicate and spiked samples. 

The details of the analytical methods are included in Appendix 
C-l. Sediments were digested in acids to achieve the extraction of 
total metals from sediments. Metal analytes, except for mercury were 
quantified by Inductively Coupled Plasma emission techniques. 
Mercury was quantified by Graphite Furnace and Cold Vapor Atomic 
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Absorption. Methods for analyses of TOC, TPH, grain size, and AVS 
are presented in Appendix C-l. 

Metal concentrations are reported on a dry weight basis. 
Analytical sensitivities for each sample differed slightly based on the 
amount of sediment submitted. These limits of sensitivity were 
established for samples based on fresh weights. Conversion of 
analytical detection limits to a dry weight basis, coupled with the 
differences in the amount of sediment submitted for analyses, 
resulted in apparently different analytical detection limits for each 
sample and therefore potentially among sites. However, these 
differences are actually minimal and were not considered in the 
statistical analyses of the data. Actual levels of sensitivities for each 
sample are presented in the analytical report (Appendix C-1). 

Statistical analyses 
We used a variety of statistical analyses to explore the bioassay 

data. A student’s t-test and analysis of variance with mean separation 
by Tukey’s test were used for parametric comparisons of bioassay 
responses to the various sediments. The occurrence of sediment 
physical and chemical parameters was compared by Chi-square 
analysis. We used correlation analyses and interactive stepwise 
linear regression to explore relationships among bioassays and to 
examine the important sediment variables that demonstrate 
relationships with bioassay results. For all tests, we used a = 0.05. 

Results 

Microtox bioassay: water column 
Microtox EC50 values for 5 and 15 minute bioassays on water 

column samples were comparable and therefore only data for the 15 
minute bioassay are presented and discussed. Water depth varied by 

. sampling period within creeks and therefore the number and 
locations of sample sites for which we had water column samples 
from the surface and bottom differed between sample periods. Thus it 
is not possible to adequately compare surface and bottom waters 
except at a very superficial level. In general, the toxicity of waters at 
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the surface matched those on the bottom (73% of 23 site X date 
sample series). When toxicities differed between samples collected 
from the surface and bottom, surface samples were more toxic 75% 
of the time (Table 2, Appendix C-2). 

There were 26 sampling sites in Slocum Creek, four in the 
Neuse River, and 12 in Hancock Creek (Figure 1). The proportion of 
samples demonstrating some toxicity in each of these three locations 
in February was 46, 100, and 42% respectively (Figure 8, Table 2). 
Toxicity yielding EC50 values < 50% were only seen in Slocum Creek. 
The pattern of toxicity in Slocum Creek was focused on the Tucker 
Creek and mid-reaches of Slocum Creek proper (mile 2.2-3.8). 

Fewer water samples collected in May (5/42) and October- 
November (3/41) demonstrated toxicity than did samples collected in 
February (21/42) (Figure 9, 10). In no case was toxicity noted at a 
single site across all time periods (Table 2). 

Microtox bioassay: sediment porewater 
In contrast to water column samples, a high percentage of the 

sediment porewater samples exhibited some degree of toxicity in 
response to the Microtox bioassay (Table 3). Toxicity was detected in 
67% of the 1990 samples and 76% of the 1991 samples. In 1990 the 
number of samples in which toxicity was detected by creek were: 
Slocum Creek, 18/25 (72%); Hancock-Creek, 1 O/l 2 (83%), and 
Neuse River O/5 (0%). In 1992 the number of samples in which 
toxicity was detected by creek were: Slocum Creek, 20/26 (81%); 
Hancock Creek, 10/l 1 (91%); Neuse River l/5 (20%); and Goose 
Creek 8/l 0 (80%;Table 4). With the exception of the Neuse River 
samples, there were no within year differences in the occurrence of 
toxicity among creeks. 

Microtox bioassays of sediment toxicity for the two sampling 
dates generally agreed with each other for individual sites. Of the 41 
sites tested in both sampling years, the assignment of a toxic or not 
toxic rating did not change between years for 35 sites. There were 5 
sites that were assessed as not toxic in 1990 that exhibited toxicity in 
1992 (Table 3). 
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Sediment samples from many of the sites sampled 
demonstrated low EC50 values, suggesting that the samples were 
extremely toxic rather than minimally toxic (Table 4, Figures 11, 12, 
13). Microtox EC50 data for 1990 and 1992 sampling events are 
provided in Appendix C-2 and C-3. 

Lettuce seed bioassays: sediment porewater 
We detected no toxicity for any of the porewater samples 

assessed by seed germination tests. In contrast, 31 of 39 samples 
exhibited reduced root elongation as compared to control samples 
(Table 4). We were concerned that salinity by itself might be a factor 
in the test for root elongation. However, we regressed the root 
elongation data against the salinity measured in sample porewater 
and found no data correlation. Lettuce seed root elongation and 
germination are listed in Appendix C-3. 

We compared results from the Microtox and root elongation 
bioassays (Table 4). Microtox samples grouped as toxic or non toxic 
agreed with the results for lettuce seed assays (28/39 samples) 72% 
of the time. Of the 11 times they did not agree, Microtox revealed 
toxicity and root elongation no toxicity for 5 of the sites (Table 4). 

Toxicity in relation to physical and chemical qualities of 
sediments 

The 19 sediments selected for this study were screened from 
the above samples to represent a range of toxicities and collection 
sites. The samples were actually subsamples of those used for the 
above studies rather than samples collected from the same sites at a 
different time. The samples are identified to collection site in Table 5. 
Chemical and physical analyses demonstrated that the samples were 
heterogeneous with regard to physical and chemical factors (Tables 
8, 9) as had been suggested by the screening that we had conducted 
in the selection of these samples. For example, extreme 
concentrations of some metals are as follows: aluminum, 7690 
36,749 ppm; chromium, cl-135 ppm; iron, 682-30,857 ppm; mercury, 
xl-O.32 ppm; manganese, 11-234 ppm; and zinc, <5-190.9 ppm. TPH 
range from 0.13-12.79 ppm (Table 9). 
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Saga pondweed grew well in our test conditions. Mean growth 
of saga pondweed (% change in fresh weight relative to control) 
ranged from 37 - 169% across all treatments (Table 5). However, one 
of our five runs, involving samples GCl, GC5, SC1 3, SC25, and a 
control became fouled with an algae that apparently reduces the 
growth of all plants included in the run. Therefore, all comparisons 
between runs were made on variables expressed as a percentage of 
the control of that run. We assigned a toxic status to IO sites based 
on overall plant growth (mean percent change in fresh weight relative 
to control at 21 d). This toxic status was relatively arbitrarily assigned 
based on the variability observed in control plants (standard 
deviations) and the distribution of growth observed relative to 
controls. To this end, we considered sediments to be toxic if they 
produced plant growth (change in fresh weight relative to controls at 
21 days) that was 5 56% of that of plants grown on control sediments 
(Table 6). Although we use the term toxic, we cannot be sure that 
plant growth was actually reduced as a toxic response. Supplemental 
data (not presented here) indicate that nutrients may have been 
limiting in some samples even though we augmented all sediments 
with an equal amount of nutrients. Additional data on the plant growth 
experiments are presented in Appendix C-4. 

The Chironomus bioassay yielded a wide range (O-l 11%) of 
biomass values relative to controls (Table 5). A Slocum Creek 
sample, SC12 was the most toxic with no individuals surviving the test 
period. 

The Microtox bioassay produced EC50 values ranging from 
0.48 to 2 100% and from 0.73 to ~100% for the 5 and 15 min assays 
(Table 5). Lettuce seed percent germination (as percent control) 
ranged between 80.8 - 103.8% (Table 5). Lettuce seed root 
elongation (as percent control) ranged from 23.2 - 137.2% (Table 5). 

A graphical representation of the responses of bioassay 
organisms to the 19 sediments is presented in Figure 14. For 
comparison of the several bioassays against each other, we took a 
conservative approach that defined toxicity as a significant response, 
rather than small deviations from the response of organisms to 
control substrates. Again, classification decisions were made in an 
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arbitrary fashion using our knowledge of the test procedures and the 
inherent variability of organism responses in each bioassay. We 
settled on calling responses toxic if the response variable was 
reduced by 2 50% compared to organisms cultured in control 
substrates. 

Out of the 19 sites tested, the number of toxic responses per 
assay were: Microtox = 14; lettuce seed root elongation = 9; sago 
pondweed growth = 7; Chironomus = 2; and lettuce seed germination 
= 0 (Table 6). We compared the percentage of times the bioassays 
agreed with each other (Table 6) and calculated a correlation 
coefficient based on the actual numerical values of the individual 
bioassays (Table 7). The highest percent agreement and correlation 
coefficient among assays was for lettuce seed root elongation and 
Microtox bioassays. Microtox and lettuce seed root elongation 
agreed 74% of the time with an R square of 0.79. Chironomus and 
lettuce seed germination bioassay results only agreed with Microtox 
results 26% of the time. Root elongation and plant growth had the 
lowest correlation coefficient (R square = 0.03) when all bioassays 
were compared against each other (Table 7). 

To examine the relationship between toxicity and the physical 
and chemical properties of the test sediments we conducted an 
interactive stepwise linear regression based on the variables 
identified in Tables 9 and 10. By systematically removing variables 
from the models, we developed a model that provided the highest R 
square. In all cases, the models developed were relatively simple, 
with only two to three variables explaining most of the variability in 
toxicity (Table 10). Manganese was the only significant variable that 
was associated with a reduction in organism’s response relative to 
control’s response in the Microtox, lettuce seed, and sago pondweed 
bioassays. Total petroleum hydrocarbon was the only significant 
variable that was associated with a reduction in C. tentans biomass. 
All other variables that were significant components of the toxicity 
models exhibited positive effects on the toxicity response variables 
(i.e. reduced toxicity). Analyses of this type may be revealing, but also 
may be misleading. Mathematical models of this type are inherently 
burdened with assumptions and statistically based sampling errors. 



1 I 

c-13 

For example, correlations between the significant model variables 
and other unmeasured variables may exist in which the unmeasured 
variable is actually responsible for the observed effects. In short, 
these regression models do not demonstrate cause and effect, but do 
aid in the development of hypotheses to explain observed 
phenomena. 

Discussion 

Bioassays conducted on the water column clearly indicated that 
the surface water in Slocum and Hancock Creeks, at least for the time 
periods sampled, demonstrated little toxicity. Sample sites that did 
demonstrate toxicity in one sample period did not consistently 
produce toxicity across all sample periods. Therefore, water column 
bioassays do not support the hypothesis that water from Slocum 
Creek is more toxic than that from Hancock Creek. Since the 
presence of toxins in the water column is often transient in both time 
and space (note the differences between the first and third sampling 
periods), it is possible that a more rigorous sampling schedule could 
yield information on potential pulses of toxicants entering the system. 

Sediments are generally more temporally stable as 
contaminant sinks and sources. As such they reflect not only current 
contaminant inputs, but also past inputs. Depending on the physical 
and chemical nature of the sediments and surface water, sediments 
may supply contaminants to relatively uncontaminated surface water 
to achieve a chemical equilibrium between the two matrices. Our 
water bioassays did not detect widespread toxicity either spatially or 
temporally, suggesting that the sediment may not be contributing 
substantial quantities of metals to the water column. An alternate 
hypothesis is that the resolution of our test procedures were not 
sufficient to detect the contaminants present in the water column. 

In contrast to surface waters, bulk sediments and sediment 
interstitial porewater exhibited widespread toxicity throughout 
Slocum, Hancock, and Goose Creeks. The detected toxicity was 
relatively reproducible through time. The incidence of toxicity in 
sediments was not greater in Slocum Creek compared to Goose and 
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Hancock Creek, suggesting that the metal enrichment repotted in 
Slocum Creek was not necessarily responsible for the observed 
toxicity. We suspect that some of the toxicity observed with the 
Microtox bioassay was the result of hydrogen sulfide, which was 
readily detectable by odor in many samples, or perhaps ammonia. 
However, these rather volatile chemicals probably do not explain the 
lettuce seed root elongation results. The root elongation tests were 
conducted under conditions that would facilitate the volatilization of 
volatile compounds (petri dishes had a large surface area to volume, 
and tests were conducted over a period of time that would seem to be 
sufficient to allow the escape of the volatiles from the water. 

We developed models to explain the toxicity of sediment and 
porewater based on sediment chemistry and physical factors. The 
models did not indicate that the metal enrichment of Slocum Creek, 
as reported by Riggs et al. 1991, was directly responsible for the 
obsewed toxicity in the bioassays. However, the presence of total 
metals in water and sediment does not necessarily mean that the 
metals are available to aquatic organisms (Luoma 1983). Metal 
analyses for the current study were for total metals, not bioavailable 
metals. The bioavailability and toxicity of pollutants in aquatic 
systems is influenced by water and sediment chemistry as well as 
physical factors (Larsson et al. 1992, Di Toro et al. 1992). For 
example, the degree of toxicity for the same concentration of a 
sediment-borne metal may be manipulated by altering sediment 
composition (Adams et al. 1985, Swartz et al. 1985, Kemp and Swartz 
1986). Factors that may influence the bioavailability of metals include 
the presence of cations, pH, redox potential, and temperature 
(Luoma 1983) as well as sediment grain size and organic matter. 
Larsson et al. (1992) reported that humic acid in the water was 
inversely correlated with levels of pollutants in fish from 61 lakes in 
Scandinavia. Several reports indicate that biological effects are 
related to the divalent metal activity in water (Sunda and Guillard 
1976, Borgmann 1983). 

Di Tore et al. (1992) used a series of invertebrate bioassays to 
assess the toxicity of cadmium and nickel-spiked marine and 
freshwater sediments. Their results suggest that cadmium and nickel 



c-17 

Larsson, P., L. Collvin, L. Okla, and G. Meyer. 1992. Lake productivity 
and water chemistry as governors of the uptake of persistent 
pollutants in fish. Environ. Sci. Tech. 26:346-352. 

Luoma, S.N. 1983. Bioavailability of trace metals to aquatic 
organisms. Sci. Total Environ. 28:1-22. 

Microbics. 1991. Microtox Manual. A toxicity testing handbook. Vol. I- 
IV. Microbics Corp., Carlsbad, CA. 

Sunda, W. and R.R.L. Guillard. The relationship between cupric ion 
activity and the toxicity of copper to phytoplankton. J. Marine 
Res. 1976. 34:51 l-529. 

Swartz, R.C., G.R. D&worth, D.W. Schults, and J.O. Lamberson. 1985. 
Sediment toxicity to a marine infaunal amphipod: Cadmium and 
its interaction with sewage sludge. Mar. Environ. Res. 18:133- 
153. 

Walsh, G. D. Weber, L. Esry, M. Nguyen, J. Noles, B. Albrecht. 1992. 
Synthetic substrata for propagation and testing of soil and 
sediment organisms. Pedobiologia 36, 1: l-10. 

. 

Winger, P. V. and P. J. Lasier. 1990. A simplified sediment pore-water 
extractor. Research Information Bulletin No. 90-43, U. S. Fish 
and Wildlife Service. 



C-18 

Table 1. Microtox EC50 toxicity rating scale. 

Toxicity Rating EC50 

no toxicity 

slight toxicity 

moderate toxicity 

toxic 

very toxic 

extremely toxic 

2 100% 

80-99% 

60-70% 

4049% 

20-39% 

o-19% 
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Table 2. Summary of water toxicity assessed with the Microtox bioassay, 1991. 
Toxicity was ranked as N = non toxic; M = SO&C50400 = moderate toxicity; and 
T = EC5040 = toxic. Blanks indicate no samples were taken. 

Site 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 

Water Surface Water bottom Water surface Water Bottom Water surface Water Bottom 
Date 1 Date 1 Date 2 Date 2 Date 3 Date 3 

2/4-216191 2/4-21619 1 5/22-5123191 5/22-5123191 10125-l 118/91 10125-l 118191 

T 
N 

T 
M 
T 
T 
N 
N 
N 
N 
N 
N 
N 
N 
N 
M 
N 
M 
N 
M 
M 
M 
N 
T 
M 
M 
M 
M 
M 
N 
M 
M 
M 
N 
N 
N 
M 
N 
N 
M 
N 

N 

N 
N 
N 

M 

N 
N 
N 
N 
N 
N 
N 
N 
N 
M 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
M 
N 
N 

N 

M 
M 
N 
N 
N 
N 
N 
N 
M 
N 
N 

N 

N 
N 
N 
M 
N 
N 
N 
N 
M 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
M 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N _ 
N 
N 
N 
N 
N 
N 
N 
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Table 3. Comparison of microtox pore water toxicity results for 
for 43 sites in Slocum Creek (SC), Hancock Creek (HC), and the 
Neuse River (NR). Samples demonstrating toxicity are indicated 
by T, no toxicity by NT. Blank spaces indicate that the sample 
was not assayed. 

site 

SC1 
SC2 
SC3 
SC4 
SC5 
SC6 
SC7 
SC8 
SC9 

SC10 
SC11 
SC12 
SC13 
SC14 
SC15 
SC16 
SC17 
SC18 
SC19 
SC20 
SC21 
SC22 
SC23 
SC24 
SC25 
SC26 
NR27 
NR28 
NR29 
NR30 
NR31 
HC32 
HC33 
Hc34 
Hc35 
HC36 
HC37 
HC38 
HC39 
HC40 
HC41 
HC42 
HC43 

OcUNov 1990 

T 
T 
T 

NT 
NT 
NT 
NT 
T 
T 
T 
T 
T 
T 
T 

NT 
T 
T 
T 
T 
T 
NT 
T 
T 
T 
NT 
NT 
NT 
Nr 
NT 
NT 
T 
T 
T 
T 
T 
NT 
T 
T 

NT 
T 
T 
T 

June 1992 

NT 
T 
T 
T 

NT 
NT 
NT 
T 
T 
T 
T. 
T 
T 
T 
T 
NT 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

NT 
NT 
NT 
NT 
T 
T 
T 
T 
T 

NT 
T 
T 
T 

T 
T 
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Table 4. Toxicity ratings of Micmtox (EC50 results for 5 and 15 min. bioassays) and 
lettuce seed root elongation (8 Control) performed on porcwatcr from sediment samples 

collected from the Neusc River (NR), and Slocum (SC), Hancock (HC), and Goose (GC) 
Creeks, North Carolina, June, 1992. 

MiCrOtOX 

Root Elongation 
Site smin 15 mill (96 control) 

SC1 

SC2 

SC3 

SC4 

SC5 

SC6 

SC7 

SC8 

SC9 

SC10 

SC11 

SC12 

SC13 

SC14 

SC15 

SC16 

SC17 

SC18 

SC19 

SC20 

SC21 

no toxicity 

extreme tox 

very toxic 

extlcmctox 

no toxici~ 

notoxicity 

no toxici~ 

cxtrcmerox 

extreme tax 

moderate tax 

t&C 

no toxicity 

no toxicity 

toxic 

vuy toxic 

no toxicity 

vcIytoxic 

c7acmetox 

amcme tox 

cxmmetox 

vay tox 

no toxic59 

cYcmmc tox 

very toxic 

cxtteme tax 

no toxicity 

no toxicity 

no toxicity 

cxucme tDx 

cxucmetox 

mD&xatctox 

tOXiC 

no tDxicity 

notoxicity 

xndaate tax 

toxic 

no toxicity 

very toxic 

cxacme 03x 

exueme tax 

cxucme tox 

CXUCIIE tox 

no toxicity 

t&C 

toxic 

toxic 

tOXiC 

toxic 

toxic 

toxic 

toxic 

notoxicity 

notoxkity 

no toxicity 

toxic 

notoxici~ 

IKmckity 

no toxicity 

toxic 

toxic 

toxic 

toxic 

tKBiC 



c-22 

Table 4 cont’d. 

Site 

MimtDx 

Root Elongation 
smin 15 min (% control) 

SC22 tDXiC toxic 

SC23 exmme tox emcme tax 

SC24 no toxicity slight toxicity 

SC25 extxcme tox cxtxcme tax 

SC26 extmnetox cxm tox 

NR27 modeIate tux modaatctOX 

N-R28 no toxicity no toxicity 

Mu9 no toxicity no toxicily 

NW0 no toxic@ no toxicity 

N-R31 no toxicity notoxici~ 

HC32 exmmetox cxucme tax 

HC33 extreme tax cxucnx tax 

HC34 extreme tox exucme tQx 

HC35 very toxic vely toxic 

HC36 exucmetox cxm mx 

Ha7 no toxicity notoxicity 

HC38 exueme tox ucmme tox 

Ha9 very toxic very tcmic 

HC40 exueme tox exmme tax 

HC42 mD&ate tox slight tax 

HC43 exuemetox extrerm tDx 

GCl cxuc:Mtox UrtretIE tax 

GG! actreme tox amcm tox 

tOXiC 

tOXiC 

tOXiC 

toxic 

nd* 

nd 

nd. 

lid 

nd 

nd 

nd 

nd 

nd 

nd 

tOXiC 

tDxic 

tOXiC 

toxic 

t&C 

no toxicity 

UXiC 

cxucme tax 

toxic 
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Table 4 cont’d. 

MiCIOtOX 

smin 15 min 
Root Elongation 

(% control) 

~~ 

GC3 

GC4 

GC5 

GC6 

GC7 

GC8 

GC9 

GClO 

cxtremctox 

cxucmetox 

extrcmetox 

ememe tox 

very toxic 

no toxicity 

extreme tox 

no toxicity 

exucmctox tOXiC 

umcme tox toxic 

extIcmctox tOXiC 

CxtIcme tox toxic 

very toxic toxic 

notoxicity nd 

extfcmeb3x nd. 

notoxici~ nd 

*Salinity was >7%0 for these sites, therefm lettuce seed bioassays were not performed- 



Table 5. Sago pondweed biomass (change in fresh weight relative to control at 21d), Chironomur renrunr , Microtox, and 
lettuce seed bioassay results on sediment and porewater samples collected from Slocum (SC), Hancock (HC), and Goose (CC) 

Creeks, North Carolina, June, 1992. 

Site 
Plant 

GYOWth 

Microtox (EC50) 

smin 15min 

Lettuce Seed 

Germination Root Elongation 
(%I Control) (96 Control) 

C. lentons Biomass 
(% Control) 

OCl 

:z 

:Ei 
Ha7 
HC38 
HC39 
HC40 
HC43 
SC1 1 
SC12 
SC13 
SC16 
SC19 
SC20 

51.8 f 26.3 7.4 (5.8-9.3) 
42.4 f 20.6 10.2 (8.6-12.1) 
50.9 f 24.1 4.5 (2.2-8.1) 
46.9 f 13.8 3.5 (1.9-6.2) 
52.2 f 35.9 1.2 (0.45-3.3) 

56.5 f 15.1 56.5 f 18.5 6.4 (3.2-l:; 
69.9f31.0 22.9 (19.1-27.7) 
47.4 f 17.1 5.5 (3.68.5) 
36.9 f 24.3 10.5 (7.9-13.9) 
62.2 f 14.6 55.3 (44.9-68.1) 

168.7 f76.1 91.7 (75.6111.3) 
48.8 f 25.2 
52.8 f 19.9 

58.2 (38-8!X$ 

93.7 f 43.5 14.1 (9.2-21.5) 
62.9 f 20.5 4.2 (2.2-8) 
95.7 f 25.0 14.7 (8.9-24.4) 
50.8 f 21.5 0.48 (0.1 l-2.1) 

100.8 f 49.4 9.7 (7.9-l 1.8) 

8.8 (6.6-l 1.9) 
11.3 (10.2-12.6) 

4.3 (2.3-8.1) 
4.8 (2.4-9.7) 
2.6 (1.5-4.6) 

1.7 (.ws-:~ 
23.6( 18.9-29.4) 

8.5 (5.7-12.6) 
9.7 (7.9-12) 

54.6 (41.6-7 1.6) 
95.4 (76.2-l 19.3) 
76.4 (65.7-88.9) 

*4.7$!3.$-;; 

14.7 (8i25:6) 
0.73 (0.03- 16.7) 

9.9 (7.9- 12.3) 

80.8 f 11.5 
98.1 f 8.2 

103.8 f 0 
103.5 f 11.6 
103.8 f 20.0 
94.9 f 11.7 

101.7 f0 
101.7 f0 
98.3 f 5.9 
88.2Ik 15.5 
91.6&O 

101.7 f 0 
101.7 f0 
91.6 f 17.6 
94.9 f 11.7 
91.6 f 10.2 
98.3 f 5.9 
;;.; ; :06” 

. . 

23.2f 15.0 
32.2f 11.9 
37.6f 15.8 
47.3 f 27.5 
38.6f 13.0 
75.4 f 5.9 
73.4 f 3.1 
53.6f 1.6 
57.3 f 2.6 
47.0 f 3.7 

116.2f27.0 
108.6 f 6.2 
75.9 f 4.0 

137.2 f 6.7 
42.5 f 2.9 
44.5 f 2.4 
37.3 f 2.4 
46.4 f 2.8 
53.1 f 2.0 

108.4 
90.6 
86.7 
38.6 
65.1 
93.7 
84.5 
98.1 

104.9 
108.0 
64.6 

62.; 
86.7 
83.1 
65.6 
82.9 

111.2 
89.5 



Table 6. Comparison of lettuce seed, Chironomus, plant growth, and Microtox bioassays performed on 19 sediment or 
porewater samples collected from Slocum, Hancock, and Goose Creeks, North Carolina, June 4-6.1992. 

Y variab1w 

Root Elongatkm Gumhlat.ioo Chironomus PIant Growth MhOtOX 

a silu 
Toxic I * 

xy8mkh19sitcs L-B,2 

Root 
Elongation* 9 loo.0 0 0 

Guminadonf 0 52.6 0 47.4 

(2himomlls~ 2 42.1 10.5 41.4 

Plant Gmtht 10 63.2 21.1 105 

Micmtox~ 14 73.7 26.3 0 

A-J-_(1 a,-lL_c, A-1-L 

526 47.4 0 42.1 47.4 10.5 63.2 15.8 21.1 

100.0 0 0 89.5 0 10.5 47.4 0 5.3 

89.5 105 0 100.0 0 0 47.4 0 52.6 

41.4 52.6 0 47.4 47.4 5.3 100.0 0 0 

26.3 73.7 0 26.3 68.4 5.3 57.9 31.6 10.5 

JL-LC 

73.7 0 26.3 

26.3 0 73.1 

26.3 5.3 68.4 

57.9 10.5 31.6 

100.0 0 0 

Aqxzcatage of times X and Y agreed on whcthu or not sample was toxic 
B=pcrccntagc of timtj X toxic when Y showed no toxicity 
CPpercentaga of times X was not toxic when Y showed toxicity 
hunt of samples with mean mot elongation relative to control S 50%. 
flbce.n~ of samples with mean 9b gamination S 50%. 
%ccnt of samplcj with mean biomass rtlarivc to control 5 50%. 
k-cent of sampks with mean growth (% change in fksh weight relative to control at 21 d) S 54.65%. 
krcent of samples with EC50 S 50%. Results for 5 and 15 min. bioassays were identical. 
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Table 7. Correlation coefficients of plant growth, Chirononuc~ Zentotrs, Microtox, and 
lettuce sccdbioassaysperform~ on sediments orporewater samples coltected from 

S~OCUIII, Hancock, and Goose Creeks, North Carol-i~% Jane, 1992. 

Lettuce Seed 

Plant Percent Root 
GlWVth C. tenrans MiCl-OtOX Germination Elongation 

Plant 
Growtbt l.oooo -0.3320 0.1121 0.1523 0.029 1 

-0.4155 : -0.2909 : C. rentam y -0.3320 1.Oooo -0.3799 - 

Mkrotoxf 0.1121 -0.3799 1.0000 02333 0.793 1 

Percent 
Germination* 0.1523 -0.2909 02333 l.oooo 0.3809 

Root 
Elongationf 0.0291 -0.4155 0.793 1 0.3809 . l.m 

tPcrccnt change in fresh weight relative to control at 21 d for ago pondweed. 
YPercent control biomass. 
fE%o for 15 min assay. 
Sptrotnt germination relative to ConIroL 
fRoot elongation relative to control. 



Table 8. Total organic carbon (TOG), acid volatile sulfides (AVS), and physical properties of 
selected sediments from Slocum, Hancock, and Goose Creek, 1992. 

Creek Sample % Clay K Sand % Silt % Moisture T0C AVS 

Goose 
Goose 
Goose 
Goose 
HNlcodc 

Hancock 

Hancock 

HiNlCQCk 

HUXQCk 

SlOCUftl 

Slocum 

Slocum 
Slocum 
Slocum 
Slocum 
Slocum 
Slocum 
Slocum 

GCl 

HC37 

HC36 

HC39 

HC40 

HC43 

SC11 

SC12 

SC13 

SC16 

SC19 

SC20 

SC25 

SC4 

26.6 44.4 29.0 84.6 

35.0 38.6 26.3 88.1 

17.9 76.1 6.0 76.4 

43.3 45.9 10.8 87.0 

26.4 63.5 8.1 86.9 

5.9 89.7 4.4 32.4 

0.0 44.9 55.1 87.8 

51.6 14.1 34.4 76.3 

13.2 75.9 11.0 70.0 

2.5 97.0 0.5 26.9 

10.7 82.9 8.4 64.7 

43.7 23.9 32.4 46.0 

3.4 96.0 0.6 20.6 

10.5 86.4 3.2 66.8 

31.4 16.0 52.6 85.5 

38.0 29.0 32.9 83.0 

44.6 31.8 23.6 81.7 

8.3 88.5 3.2 39.2 

32.8 32.8 34.5 69.4 

11.54 

13.25 

5.22 

12.69 

21.41 

1.14 

21.14 

9.68 

12.57 

0.21 

3.77 

2.89 

0.28 

7.01 

16.76 

12.51 

12.76 

2.06 . 
7.2 

56 

110 

678 

15 

10 

936 

63 

135 

88 

10 

78 

78 

20 

47 

208 

138 

67 

750 

258 



Table 9. El8m8ntai COmpOsitiOn and total p8tfd8um hydrocarbons Of S818Ct8d S8dh8nk from Siocum, Hancock, 

and Goose Creeks, NC, 1992. 

Crrek 9amplo Al Aa Cd cr CU F* Hg Mn NI Pb SO Zn 

cbllslJ Gel 

oaJ6eoc2 

QowGa 

ooomGc4 

ooowcx5 

Hanaodr HC37 

l4mackHc36 

Hanapdc HC30 

hsnoodi HC40 

Hpnabck HC43 

socunl SC11 

tllou#n SC12 

sbcun SC13 

slomn SC16 

sbawn SC10 

skmnnsc2o 

sbaun SC25 

eloamlm 

socannm 

19040 1.14 0.49 20.17 

29476 6.67 NO.2 16.85 

9443 2.91 0.36 6.79 

26306 6.36 NO.2 23.66 

33776 0.67 eo.2 14.06 

3643 1.1 so.2 5.4 

12542 1.47 eo.2 11.47 

38746 4.61 0.74 40.66 

0770 2.46 0.24 0.26 

760 eO.5 ao.2 <l 

6630 2.66 10.39 135.67 

24233 7.3 7.30 102.11 

611 0.61 0.24 4.01 

7662 2.26 0.24 6.42 

12727 3.66 4.61 74.6 

34996 4.76 1.62 45.03 

22614 2.67 eo.2 16.07 

3439 0.07 1.13 12.04 

lO671 3.33 3.65 61.6 

14.42 23604 0.16 

4.2 15666 qo.1 

I 11806 0.11 

6.06 25Q41 0.11 

6.17 11021 0.14 

4.70 470s 0.1 

5.15 10104 0.11 

13.6 30657 0.14 

4.06 B96B eo.1 

<l 662 eo.1 

14.24 9927 <O.l 

18.33 15354 0.17 

<1 979 <O.l 

1.12 6106 eo.1 

21.63 14720 0.23 

12.96 24670 0.16 

4.36 12379 0.16 

6.47 3965 0.13 

20.14 22746 0.32 

179 15.53 20.4 

94 10.26 11.7 

126 7.95 16 

11s 11.oo 14.4 

144 6.22 11.8 

47 c5 20.7 

77 7.25 12.2 

182 11.36 37.0 

40 <5 29.6 

16 45 <5 

41 Q.91 57.1 

45 8.10 68.4 

11 <5 5.3 

26 4 35 

156 15.26 39.4 

234 14.62 25.3 

56 7.26 15.5 

70 <5 44.3 

206 13.26 105.3 

<I 

<l 

<l 

*l 

<l 

<l 

<l 

<l 

<l 

<l 

<l 

<l 

<l 

*l 

1.79 

<l 

<l 

<l 

41 

h 

62.1 

16.3 

53.1 

31.6 

34.6 

6.3 

25.2 

395 

26.1 

c5 

64.3 

63.7 

8.5 

40.2 

69.6 

64.4 

26.5 

44.2 

190.8 

2.09 

2.46 

2.24 

3.62 

6.81 

0.25 

7.36 

0.98 

2.33 

0.13 

11.34 

12.79 

1.24 

2.83 

11.67 

4.47 

4.24 

1.04 

0.37 
c, 

kz 
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Table 10. Physical and chemical sediment variables significantly (PsO.05) 
contributing to toxicity models for four bioassays. The total model tested by 
interactive, stepwise linear regression was based on the following variables: 
% sand, % clay, % silt, total organic carbon (TOC), acid volatile sulfides, the log 
of the following elements: Al, As, B, Cd, Cr, Cu, Fe, Hg, Mn, Mg, Ni, Pb, Zn; and the log 
of total petroleum hydrocarbons (LTPH). Positive correlation coefficients are 
indicated with a ‘+’ and negative with a ‘-” sign. Blanks Indicate that the variable 
was not a statistically significant component of the model. 

Microtox Sag0 
. .I 

Root 
5 min. test Pondweed Elongation Chironomus 

% Clay + 

TOC + 

Log TPH 
* m 

Log cr + 

Log Mn - 

Log Pb 

Log Hg 

Model 
R square 0.74 

. 

+ 

+ 

0.75 -0.65 0.45 
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Figure 1. Water sampling sites in the Neuse River, Slocum Creek, and 
Hancock Creek, North Carolina. 
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Figure 2. Sediment sampling sites in the Neuse River, Slocum 
Creek, and Hancock Creek, North Carolina. 
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Figure 3. Sediment sampling sites in Goose Creek, 
North Carolina. 
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Figure 4. Calibration of toxicity ratings for lettuce seed root elongation bioassays based on root 
elongation in response to salinity. Elongation is ex ressed as a percent of control (0 ppt) plants. 
The non-toxic range was determined as the mean or control values 4 2 standard deviations. P 
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Figure 5. Selected sampling sites in Slocum Creek from which Figure 5. Selected sampling sites in Slocum Creek from which 
sediments were analyzed for physical and chemical variables and sediments were analyzed for physical and chemical variables and 
toxicity. toxicity. 
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Figure 6. Selected sampling sites from 
Hancock Creek from which sediments were 
analyzed for physical and chemical . . 
variables and toxicity. 
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Figure 7. Selected sampling sites in Goose Creek from 
which sediments were analyzed for physical and chemical c variables and toxicity. 



180 

1.9 

3 

6= 

3.4 

so 

4 

17m 

Lb 

71 

k 11 b 

31m 
32 ‘:; 
5 33EI 

0.3 

380 

4i 

KEY 

q EC50 > 100% 

El xi; 30% < EC50 c 100% 

II EC50 < 30% 

/ 

Distance fram sample 
2.1 site or tributay mouth 

to creek mouth in 
statute mile3 

site number 

Figure 8. Surface water toxicity (1 m below surface) of water samples 
collected from Slocum and Hancock Creeks and the Neuse River 2/7/91. The 
15 minute Microtox bioassay was used to determine toxicity. 
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Figure 9. Surface water toxicity (1 m below surface) of water samples 

collected from Slocum and Hancock Creeks and the Neuse River 5/23/91. The .,rr( 
15 minute Microtox bioassay was used to determine toxicity. 
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Figure 10. Surface water toxicity (1 m below surface) of water samples 
collected from Slocum and Hancock Creeks and the Neuse River, November 
1991. The 15 minute Microtox bioassay was used to determine toxicity. 
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Figure Il. Pore water toxicity of sediments collected from Slocum and 
Hancock Creeks and the Neuse River, Oct/Nov 1990. The 15 minute 
Microtox bioassay was used to determine toxicity. 
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Figure 12. Pore water toxicity of sediments collected from Slocum and 
Hancock Creeks and the Neuse River, June 1992. The 15 minute Microtox 
bioassay was used to determine toxicity. 



C-42 
Neuse River 

cl 

Goose Creek 

2.94 

3.31 

6I 

I .24 

cl 10 

2.2 

q 1 

2.6 

n 2 

2.9 

q 3 

m4 
3.24 

q 5 
3.36 

q 7 

cl EC50 > 100% 

EC50 < 30% 

Distance from sample 
site or tributary mouth 

/ 

to creek mouth in 
statute miles 

1.24 

cl 10- Sample site number 

Figure 13. Pore water toxicity of sediments collected from Goose 
Creek 6/l l/92. The 15 minute Microtox bioassay was used to 
determine toxicity. 
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Appendix C-l 
Analytical chemistry report for 19 sediments collected from Slocum, 

Hancock, and Goose Creeks, June 1992. 



ECDMS ANALYTICAL REPORT (6) 

15-J&94 

catalog: 661oool Regional Study Id: R6-93-RW06 Purchase Order. PACF-3-0004 

User Id: RBNCSC Submitter. W. James Fleming - Raleigh, NC 

Lab Name: Geochemical & Environmental Research Group, Texas A&M (GERG) 

Report Includes the Following sections: 

- Weight, % Moisture, % Lipid, Total Suspended Solids 
- Soil / Sediment Parameters 
- Contaminant Concentrations 
- Procedural Blanks 
- Duplicates 
- Reference Materials 
- Spike Recoveries 
- Comments (Result Modifers and QAIQC Comments) 
- Analytical Methods 



Catalog: 6610001 
Page: 1 

Lab Name: GERG 15-J&94 Purchase Order: PACF-3-0004 

WEIGHT, % MOISTURE, % LIPID, TOTAL SUSPENDED SOLIDS 

Number 

SC11 
SC12 
SC13 
SC16 
SC19 

E2 

Sample Mat& Weigz 

Sediments 
Sediments 

sedii 
Sediments 
sediments 
sedii 

Percent Percent Total Suspended 
Moisture Lipid solii(%) 
- - 
84.64 
88.05 
76.4 
86.98 

2: 
87.75 
7627 
69.95 
26.94 
64.72 
45.99 
20.78 
66.63 

izzi 
81.7 
39.15 
69.41 
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Number 

SC11 
SC12 
SC13 
SC16 
scl9 

Lab Name: GERG 15-u-94 Purchase Order. PACF-34004 

SOIL / SEDIMENT PARAMETERS 

Percent 
TVS 

Percent 
TOC 

11.54 
13.25 
522 
12.89 
21.41 
1.14 
21.14 
9.68 
1257 
21 
3.77 

26 
7.01 
16.76 
1251 
1276 
208 
72 

I 
%sand 

44.44 
38.75 
76.13 

2: 
&66 
44.93 
14.09 
75.89 
96.98 
82.91 
23.88 
Q5.95 
86.36 
16.03 
29.04 
31.76 
88.51 
3276 

Particle Size ----I 
%silt %Clay 

EE 
26.57 
35 

5.97 17.9 
10.83 43.32 
8.12 28.41 

2% 
5.91 

34:36 
0 
51.55 

10.96 13.15 
.5 2.52 
6.41 10.68 
32.44 43.68 
62 3.43 
3.15 10.49 

EE 
31.35 
38.02 

23.62 44.62 
3.19 8.3 
34.48 32.76 

. 
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Anaiyte Number 
-w 
AUS Gel 

Hc37 

E 

I% 
SC11 
SC12 
SC13 
SC16 
SC19 

EE 

Et!! 

Eli 

Ez 
SC11 
SC12 
SC13 
SC16 

Lab Name: GERG 15Juc94 PurchaseOrderrPACF-3-0004 

sediments 
seditnmts 
SKiiments 
zlzl% 
2zzz 
Sediments 

Sediments 
sediments 

Result DetectionLiht Result Detection Limit 
(twm Dry Wt.) km Dry VW(wm Wet Wt.) @pm Wet wt.) 

56 
110 
678 
15 
cl0 
9% 
83 
135 
88 
cl0 
78 
78 
20 

28 
138 
67 
750 
258 

19046 
29476 

26306 
3Jn6 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

8.6016 1.536 
13.145 1.195 
160.008 2.36 
1.953 1.302 
<1.308 1.308 
633.1104 6.764 
10.1675 1.225 

32.0355 2.373 
26.444 3.005 
c7.306 7.306 
27.5184 3.528 
42.1278 5.401 
15.844 7.922 
15.5899 3.317 
30.1184 1.448 
23.529 1.705 
12261 1.83 
456.375 6.085 
78.9222 3.059 

2925.4656 

ZtE 
3685i412 
4417.9008 
2599.4052 
1536.395 
8720.5377 
2935.885 
561.8314 
2409.624 
13088.2433 
721.6942 
2548.1194 

1.536 
1.195 
2.36 
1.302 
1.308 
6.764 
1.225 
2.373 
3.005 
7.306 
3.528 
5.401 
7.922 
3.317 
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Analyte Number 
-m 
Al SC19 

Ez 

Ei 

E 
HC40 
HC43 
SC11 
SC12 
SC13 
SCI6 
SC19 

Ez 

23 

Lab Name: GERG l!sJuC94 Purchase Order: PACF-3-0004 

CONTAtvlINANT CONCENTRATIONS (Co&) 

sediments 
sediments 
sediments 
sediments 
sediments 

EZ 
sediments 
sediments 
sediments 
SedImenta 
sediments 
!%diments 

FkSUtt Detection Limit Result Detection Limit 
(ppm Dry Wt)(ppm Dry Wt.)@pm Wet Wt.)(ppm Wet Wt.) 

12727 

22814 

19871 

5.14 
6.57 
291 
5.38 
a7 

:*:7 
4:61 
248 
C.5 

49 2 .075264 .03072 
<2 2 C.0239 .0239 
36 2 .08496 .0472 
<2 2 C.02604 .02604 
<2 .2 < .02616 .02616 
<2 .2 < .x3528 .13528 
c2 2 c 0245 .0245 
.74 2 .175602 -04746 
24 2 .07212 .0601 

10 
10 
10 
10 
10 

.5 

.5 

.5 

.5 

.5 

.5 

:Z 

:“5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
-5 

1842.8696 1.448 
5966.818 1.705 
4174.962 1.83 
2092.6315 6.085 
6078.5389 3.059 

.789504 .0768 

.785115 .05975 
68676 .118 
.700476 .0651 
.113796 .0654 
.744&I .3382 
.180075 .06125 
1 .Ow953 .11865 
.74524 .15025 
<.3653 .3653 
.89964 .1764 
3.94273 .27005 
Ml682 .3961 
.756276 .16585 
532864 .0724 
.81158 .08525 
.47031 .0915 
.590245 .30425 
1 .018647 .15295 



Catalog:8610001 
Page:5 

Analyte Nxe 
-- 
cd Hc43 

SC11 
SC12 
SC13 
SC16 
SC19 

HC37 
l-c38 

Ez 

SC11 
SC12 
SC13 
SC16 
SC19 

LabName:GERG 15&l-94 PurchaseOrder:PACF-3-0004 

CONTAtvllNANTCONCENTRATlONS(Cont) 

Result DetectionLknit RedI Detection Lirnlt 
(ppm DryWt)@pmDryWt)@pmWetWt)(ppmWetWt) 

Sediments <2 
sedimerlk 10.39 
sedii 7.3 
sediments 24 
sediments 24 
Sediments 4.61 
sediments 1.52 
sediims <2 
sediments 1.13 
sediments 3.65 

20.17 
16.85 
8.79 
23.58 
14.05 
5.4 
11.47 
40.88 
926 
<l 
135.67 
102.11 
4.01 
8.42 
74.6 
45.93 
18.07 
1204 
61.6 

14.42 
42 
5 
8.00 

2 
2 
2 
2 

2" 
2 
.2 
2 
2 

1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

c.14612 .14612 
3.665592 .07056 
3.94273 .10802 
.l90128 .15844 
.079608 .06634 
667528 .02896 
25916 .0341 
< .0368 .0366 
.687605 .1217 
1.116535 .06118 

3.098112 .1536 
2.013575 .1195 
2.07444 .236 
3.070116 .1302 
1.83774 .1308 
3.65258 .6764 
.405075 .1225 
9.700824 .2373 
2.78263 .3005 
<.7306 .7308 
47.864376 .3528 
55.149611 .5401 
3.176722 .7922 
2792914 .3317 
10.60208 .1448 
7.831065 .1705 
3.30681 .183 
7.32634 .6085 
18.84344 .3059 

2.214912 .1536 
5019 .1195 
1.18 .236 
1.052016 .1302 
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Adyte Nu%? 
-m 
cu Gc5 

SC11 
SC12 
SC13 
SC16 
SC19 

Fe GCl 

E.5 

SC11 
SC12 
SC13 
SC16 
SC19 

E 

Lab Name: GERG 15&l-94 PurchaseOrderr PACF-3-0004 

CONTAMINANT CONCENTRATIONS (Cant) 

Result DetedbnLimlt Result Detdontimil 
(ppmDryWt) (ppmDryWL)(ppmWetWt)(ppmWetWt) 

sediments 6.17 
sediments 4.79 
sediments 5.15 
sediments 13.8 
sediments 4.05 
Sediments cl 
sedirmrlts 1424 
sedirmlts 18.33 
sediments <l 
sediments 1.12 
sediments 21.63 
sedlrenls 1298 
sediments 4.36 
sediments 8.47 
sediments 20.14 

sediments 
sedlmenk 
sedirllenk 
sediments 
sediments 
sedimerlts 
sediments 
sediments 
sediments 
sediments 
sediments 
sediments 
sediments 
sediments 
sedim 
sedimerlts 
sediments 
sediments 
sediments 

15354 
979 
6106 
14729 
24970 
12379 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

f%!&6 
.630875 
3.27474 
1.217025 
c .7306 
5.023872 
9.9ooo33 
< .7922 
.371504 
3.132024 
2.21309 
.79780 
5.153995 
8.160828 

.1308 

.6764 

.1225 

.2373 

.3005 

.7308 

.3528 

.5401 

.7922 

.3317 

.1448 

.1705 

.163 

.6085 

.3059 

3656.2944 1.538 
1870.7725 1.195 
2786.668 2.36 
3377.5182 1.302 
1441.5468 1.308 
3236.574 6.764 
1248.765 1.225 
7322.3661 2.373 
3001.6945 3.005 
498.2692 7.306 
3502.2456 3.528 
8292.6954 5.401 
775.5630 7.922 
2025.3602 3.317 
2132.7592 1.448 
4257.385 1.705 
2265.357 1.83 
2412.7025 6.085 
6958.0014 3.059 
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SC11 
SC12 
SC13 
SC16 
SC19 
SC20 
SC25 

Ez 
LiEi 
E 
SC12 
SC13 
SC16 

LabName:GERG 15-Jul-94 PurchaseOrder.PACF-3-04 

CONTAMlNANTCONCENfRATlONS(Cont) 

sample Result DetedionLirnll Result Detection Lirnll 
Matrtx @pmDryWt.) (ppmDryWt.)@pmWetWt.)(ppmWetWt.) 

sedimenk 
sediments 
sediments 
sediments 
sedlmenls 
sedimenk 
sedirnerlts 
sediments 
Sedimenk 
Sediments 
Sediments 
sediments 
sediirlts 
sediirlts 
sediments 
sediints 
sediments 
Sediments 
sedimerlts 

.16 .l 
c.1 .l 
.ll .l 
.ll 
.14 :: 
<.l .l 
.ll 
.14 :: 
<.l .l 
< .l .l 
<.l .l 
.17 .l 
<.l .l 
<.l .l 
23 .l 
.16 .l 
.16 .l 

.13 32 :: 

.024576 .01536 
c.01195 .01195 
.02596 .0236 
.014322 .01302 
.018312 .01308 

< a6764 .06764 
.013475 .01225 
.033222 .02373 

<.o3005 .03005 
< .07306 .07308 
<.03528 .03528 

.091817 .05401 
c .07922 .07922 
c.03317 .03317 

.033xM .01448 

.02728 .01705 
a928 .0183 
.079105 .06085 
.0976e8 .03059 

sediments 

sectirnents 

x 
i3ediments 

sediments 
sedii 

Eitzzz 

z 

179 5 27.4944 .768 
94 5 11233 .5975 
128 5 30208 1.18 
115 5 14.973 .651 
144 18.8352 .654 
47 z 31.7908 3.382 
77 5 9.4325 .6125 
192 5 45.5616 1.1865 
49 5 14.7245 1.5025 
16 5 11.6696 3.653 
41 5 14.4648 1.764 
45 5 24.3045 2.7005 
11 5 8.7142 3.981 
26 5 8.6242 1.6585 
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Anatyte Number 
-e 
Mn SC19 

Ez 

iz7 
HC36 

E 
HCX3 
SC11 
SC12 
SC13 
SC16 
SC19 

ZEz 

Lab Name: GERG 15&l-94 Purchase Order: PACF-3-0004 

C0NTAMlNANT CONCENTRATIONS (Cont) 

Sediments 
Sediments 
Sediments 
Sediments 
Sediments 

Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
sediments 
Sediments 
Sediments 
Sediments 
Sediments 

Sediments 
sediments 
sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 
Sediments 

Resutt DetectionLimit FbSUtt Detectjoll Lhnlt 
@pm Dty W@pm WW (ppmWetWL) (ppmWetWt) 

158 5 
234 5 

: 5 5 
206 5 

15.53 5 
10.26 5 
7.95 5 
11.09 5 
6.22 5 
<5 5 
725 5 
11.36 5 
<5 
<5 ii 
9.91 5 
8.19 5 
<5 5 
<5 5 
1528 5 
14.82 5 
726 5 
<5 5 
13.26 5 

20.4 5 
11.7 5 
16 5 
14.4 5 
11.9 5 
20.7 5 
122 5 
37.9 5 
29.6 5 

3Qa97 
10.614 

63.0154 

.724 

.8525 

.915 
3.0425 
1.5295 

2385406 .768 
122607 .5975 
1.8762 1.18 
1.443918 .651 
813576 .654 
*33%2 3.382 
.888125 .6125 
2.695728 1.1865 
cl.5025 1.5025 
<3.653 3.653 
3.496248 1.764 
4.423419 2.7005 
<3.961 3.961 
<l&85 1.6585 
2212544 .724 
252681 .8525 
1.32858 ,915 
<3.0425 3.0425 
4.056234 1.5295 

3.13344 .768 
1.39815 -5975 
3.776 1.18 
1.87488 .651 
1.55652 .654 
14.00148 3.382 
1.4945 -6125 
8.99367 1.1865 
8.8948 1.5025 
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Analyte Number 

Pb HCX3 
SC11 

El23 
SC16 
scl9 

Ez 

SCll 
Scl2 
Scl3 
SC16 
sol9 

zz 

Lab Name: GERG 15-J&94 Purchase Order. PACF-3XKIO4 

CONTAMINANT CONCENTRATIONS (Cont.) 

Sample Matrix 

Sediments 
Sediments 
Sediments 
sediments 
sediints 
Sediments 
Sediments 
sediments 
Sediments 
Sediments 

Total Petroleum Hydrocarbons 
GCl sedhents 

Ez SediTlents 

Result DeteclhLhit Result Detection Limit 
(ppm Dry Wt.)(ppm Dry Wt.)(ppm Wet Wt.)(ppm Wet Wt.) 

<5 
57.1 
69.4 
5.3 
35 
39.4 
25.3 
15.5 
44.3 
105.3 

<l 
cl 
<l 
cl 
<l 
<l 
cl 
Cl 
<l 
<l 
cl 
<l 
<l 
<l 
1.79 
<l 
<l 
cl 
<l 

2.091503 32 
2479339 3 
2.237443 .49 

5” 
5 
5 
5 
5 

5” 
5 
5 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

C3.653 3.653 
20.14488 1.764 
37.48294 2.7005 
4.19866 3.961 
11.6095 1.6585 
5.70512 .724 
4.31365 .8525 
28355 .915 
26.956% 3.0425 
3221127 1.5295 

<.15x 
c.1195 
<236 
c.13M 
< .1308 
c a764 
< .1225 
<2373 
C.3W5 
C.736 
C.3528 
C.5401 
C.7922 
c 3317 
259192 
< .1705 
c.183 
C.6085 
C.3059 

.1536 

.1195 

.236 

.1302 

.1308 

.6784 

.1225 

.2373 

.3005 

.7306 

.3528 

.5401 

.7922 
-3317 
.1448 
.1705 
.183 
.6085 
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Lab Name: GERG 15Jul-94 Purchase Order: PACF-3-0004 

CONTAhMMNT’ CONCENTRATIONS (Co&) 

Analyte Number Sample Matrix 
-w 
Total Petroleum Hydrocarbons 

zll 

SCll 
SC12 
SC13 
SC16 
SC19 

Ez 

sediments 
Sediments 
sediments 
sediints 

x 

sediments 
sediments 
sediments 
sediments 
Sediments 
sediments 
sediments 
Sediments 
sediments 

Sediments 
sediments 
Sediments 

sediments 

EZ 
sediments 
sediments 

Sediments 
Sediments 

Sediments 

sediints 

EzizzE 

Result DetecMLimii Result DetecmlLimlt 
(ppm Dty Wt.) (ppm Dry Wt.)(ppm Wet Wt.) (ppm Wet Wt.) 

3.816794 .5 
6.909091 .76 
247093 .17 
7.363636 .81 
.990099 2 
2.332362 .8 
.130546 .l 
11.335616 3.31 
12789784 651 
1242158 .9Q 
2932331 1.17 
11.865672 1.59 
4.469697 59 
4237286 1 
1.039604 a3 
372671 .12 

821 
16.3 

E 
34.8 
8.3 
252 

26.1 
<5 

64.3 
83.7 
95 
402 
898 
64.4 
265 
442 

5 1261056 
5 1.94785 
5 12.5316 
5 4.11432 
5 4.55184 
: 3.087 5.61412 

5 93.7335 
5 784305 
5 C3.653 

5 22.68504 
5 45m 

z 75259 13.33434 
5 13.00304 
5 10.9802 
5 4.8495 
5 26.8951 

.768 
.5975 
1.18 
.651 
.654 
3.382 
.6125 
1.1865 
1.5025 
3.653 
1.764 
2.7005 
3.961 
1.6585 
.724 
.8525 
.915 
3.0425 
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Lab Name: GERG 15&l-94 Purchase Order. PACF-3-0004 

CONTAMINANT CONCENlRATlONS (Cob) 

same 
MT 

ResUlt Detecljontimlt Resutt Detection Limit 
Analyte Number @pm Dry Wt.)(ppm Dry Wt.)(ppm Wet Wt.) @pm Wet Wt.) 

al SC8 
-- 

sediments 190.9 5 58.39631 1.5295 
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Lab Name: GERG 15Jul-94 Purchase Order. PACF-3-0004 

PROCEDURAL BLANKS 

Number RSUltTOtdUG 

AVS 

Al 

As 

cd 

a 

cu 

Fe 

BLANK-A 
BLANK-B 
BLANK-C 

BLANK-A 
BLANK-B 
BIANKC 

BLANK-A 
BLANK-B 
BUNKC 

BLANK-A 
BLANK-B 
BLANK-C 

BLANK-A < .2 
BLANK-B < .2 
BIANKC < .2 

BLANK-A 
BUNK-B 
BUNK-C 

<l 
<l 
<l 

BLANK-A 

EE 

c 10 
< 10 
< 10 

\ 
< 10 
< 10 
< 10 

.73 
< .5 
.54 

<l 
<l 
<l 

. 

< 10 
< 10 
< 10 

< .l 
c .l 
< .l 
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Lab Name: GERG 15&l-94 Purchase Oder: PACF-3-0004 

PROCEDURAL BLANKS (Cork) 

Labsample Result 
Analyte Number TOtdUG 

Mn BLANK-A c5 
BLANK-B c5 
BLANK-C <5 

N BLANK-A <5 
BLANK-B c5 
BLANK-C <5 

Ptl BLANK-A <5 
BLANK-B <5 
BLANK-C c5 

se BLANK-A <l 
BLANK-B <l 
BIAJW-C <l 

zl BLANK-A <5 
BLANK-B <5 
BUNK-C <5 
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% Moisture 

AVS 

A 

As 

cd 

a 

cu 

Fe 

Number sample- 

HW 

Sediments 
Sediments 
Sediments 

Sediments 
Sediments 

Sediments 
Sediments 

sediments 
Sediments 

Sediments 
Sedirnants 

Sediments 
sediints 

Sediments 
Sediments 

Sediments 
Sediments 

Sediments 
sediments 

sediments 
Sediments 

Sediments 
sedii 

Grain Sizeclay GUI 
SC12 

Grain Size-SandGC.4 
SC12 

Grain Size-Silt GC% 
SC12 

Lab Name: GERG 15&l-94 Purchasa Order. PACF-3-0004 

DUPLKXTES 

lnWResutl 
@pm/%) 

86.98 % 
3236 % 
45.99 % 

872 % 
33.76 % 
48 % 

AVerage 

87.09 
33.08 
46.995 

R&t&% 
Diierence 

0.25 
4.23 
4.28 

15 Dry 14 m 14.5 6.9 
=Dry ~72 Dry 954 3.77 

= Dry 15832 Dry 22089 56.52 
=t)ry -Dr)r 4194.5 16.76 

5.38 Dry 6.74 Dly 6.06 22.44 
1.1 Dry l-=W 1215 18.93 

<2 Dry 
<2Dry 

<2 w 
<2 oty 

0.1 
0.1 

2358 Dry 
5.4 Dry 

16.53 Dry 
-w 

20.055 
5.99 

35.15 
19.7 

8.08 Dry 4.02 Dly 6.05 67.11 
4.79 Dry 627 Dty 5.53 26.76 

25941 Dry 
4mDry 

23710 Dry 
mm 

8.99 
23.79 

43.32 % 
43.68% 

45.85 % 
23&E% 

10.83 % 
3;244% 

4457 % 
43.4 % 

24825.5 
5431 

43.945 2.84 
0.64 

4327% 
21.54 % 

12.16 % 
35.06 % 

4456 
2271 

11.495 
33.75 

5.79 
10.3 

11.57 
7.76 
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Lab Name: GERG 15JlJl-94 Purchase Order: PACF-3-0004 

DUWCATES (Cont) 

Relative% 
Dlffemce 

lniiiaiResun DLlpiiResLdt 
izr 

Sediments 
Sediments 

@pm/%) jppm/%) Number 

Gc4 
HW 

.ll Dry .12 Dry 0.115 8.7 
<.l Dfy c.1 Dfy 0.05 0 

Mn GC4 Sediments 115 Dly 
HW Sediments 47 Dry 

102 25.49 
535 24.3 

N Sediments 11.09 Dry 828 Dry 9.685 29.01 
Sediments c5 w c5 Dry 25 0 

Ptl 152 Dly 14.8 5.41 
26.3 Dry 235 23.83 

se 

Sediments 
Sediments 

Sediments 
sediments 

14.4 Dry 
20.7 Dry 

cl Dry 
cl w 

<l Dry 
cl Dry 

05 
0.5 

0 
0 

Tot. Organic Carbon 
Sediments 1289 % 12.78 % 12835 0.86 
Sediments 289 % 296 % 2925 2.39 

al 
E7 

Sediments 31.6 Dty 242 Dry 27.9 26.52 
Sediments 83 Dry 11 hy 9.~ 27.98 
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lab Name: GERG 15-Jul-94 Purchase Order: PACF-3-004 

REFEFtENCEtvWERlAlS 

l certified 95% 
IA sample 
Analyze Number S.R.M. ID 

Al 

As 

cd 

cr 

cu 

Fe 

4 

Mn 

N 

Pb 

BCSS-A NRCCBCSS-1 
BCSSB NRCCBCSS-1 

Reference 
S.R.M. Name Value @pm/ %) 

20237 Dry 
19164 Dry 

BCSS-A NRCC BCSS-1 
BCSS-B NRCC BCSS-1 

Sediment 
Sediment 

Sediment 
Sediment 

Sediment 
Sediment 

Sediment 
Sediment 

11.1 Dry 
11.1 Dry 

=Dry 
=Dry 

123Dty 
1=Dty 

18.5 Dly 
18.5 Dry 

26761 Dry 
31275 Dry 

1.4 9.77 Dry 88.02 
1.4 9.92 Dly 89.37 

B&-A NRCC BCSS-1 
BCSS-B NRCC B-1 

.4 

.4 
88 
92 

BCSS-A NRCC BCSS-1 
BCSS-B NRCC BCSS1 

14 80.35 Dry 49.07 
14 =sDry 48.37 

BCSS-A NRCC BCSS-1 
BCSS-B NRCC BCSS-1 

27 18.23Dry 98.54 
27 16.87 Dry 91.19 

BCSSA NRCCBCSSl 
BCSS-S NRCCBCSSl 

BEST-A NRCC BEST-l Sediment .092 Dry 
BEST-B NRCC BEST-l Sediment .092 Dry 
BEST-C NRCC BEST-l Sediment .092 Dry 
BEST-D NRCC BEST-l Sediment .092 Dry 

.009 

.009 

.009 

c.1 Dry 108.7 
c.1 Dry 108.7 
<.l Dty 108.7 
c.1 Dry 108.7 

BCSS-A NRCC B-1 Sediment =w 15 215Dry 93.89 
BCSS-B NRCC BCSS-1 Sediment =Dry 15 =W 102.62 

BCSS-A NRCC BCSS-1 Sediment 55.3 Dry 3.6 6203 Dry 112.17 
BCSS-B NRCC BCSS1 Sediment 55.3 Dry 3.6 54.15 Dry 97.92 

BCS-A NRCC BCSS-1 Sediment =7Dv 3.4 19.69 Dry 86.74 
BCSS-B NRCC B-1 Sediment 22.7 Dry 3.4 19.34 Dry 85.2 

cordiderce Result 
Interval @pm / %) 

Percent 
R-v 

l Only certified analytes list a confidence interval - all others are considered reference values. 
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REFERENCE MATERIALS (Cork) 

‘cemd 95% 
T 

Reference 
S.R.M. ID -(pprcg FlEig S.R.M. Name value @pm /%) Intewal 

se BCSS-A NRCC BCSS-1 Sediment A3 Dry .06 <lc)ry 232.56 
BCSS-B NRCC BCSS-1 Sediment A3 Dry .06 <IDry 232.56 

al BCSS-A NRCC BCSS-1 Sediment 119Dly 12 121.6 Dry 102.35 
6-B NRCC BCSS-1 Sediment 119Dfy 12 1aDry 100.84 

l Only certiiied analytes list a confidence interval - all others are considered reference values. 
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SPOKE RECOVERIES 

-wb 
Number 

Amount Recovered l Spike / 
@pm/%) 

SC12 sediments =otv 6~5 W 
SC16 Sediments 1142 Dry 1104 Dry 

Back~found 
8.81 
243 

Percent 
R-V 

98.25 
96.67 

SC12 Sediments 124 Dry 1226 Dry 1.7 98.67 
SC16 Sediments 12.2 Dry 1222 Dry 5.35 . 100.16 

SC12 Sediments 4.3 Dry 4.09 Dry 0.59 95.12 
SC16 Sediments 42 Dry 4.33 Dry 17.5 103.1 

SC12 Sediments 488 Dry 48.32 Dry 0.48 97.03 
SC16 sediments 48.8 Dry 58.79 Dry 5.8 120.47 

SC12 Sediments 49.8 Dry 47.37 Dry 272 95.12 
SC16 Sediments 48.8 Dry 4922 Dry 43.57 100.86 

SC12 Sediments 14936 Dry 
SC16 Sediments 14646.3 Dry 

15883 Dry 
15107 Dry 

0.97 106.33 
24 103.15 

SC12 Sediments 
SC16 sedllnts 

0.57 Dry 2.94 114 
0.7 Dty 5 140 

SC12 Sediments 507.9 Dry 
SC16 Sediments -Dry 

1129 94.51 
19.15 107.23 

SC12 Sediments 186.7 Dry 160.67 Dry 22.8 86.06 
SC16 Sediments 183.1 Dry p.72 Dry 36.62 123.82 

SC12 Sediments 12.4 Dry 9.9 Dry 0.18 79.84 
SC16 Sediments 12.2 Dry 142 Dry 0.35 116.39 

SC12 Sediments 49.8 Dry 46.56 Dry 49.8 93.49 
SC16 Sediments 48.8 Dry 51.15 Dry 46.8 104.82 

AVS 

As 

cd 

cr 

cu 

Fe 

&I 

hh 

N 

Pb 

se 

l For a spike to be a valid measure of method accuracy, this ratio must be higher than 1 .O. 
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SPIKE RECOVERIES (Cant) 

sample sample SpikeLeilel Amount Recovered ‘Spike/ Percent 
Number Matrix (pprn/%) @pm/%) Ba*rwrKl Recovery 

SC12 Sediments 298.8 Dry 304.5 Dry 101.91 
SC16 Sediments 292.9 Dry 320.1 Dty El 109.29 

l For a spike to be a valid measure of method accuracy, this ratio must be higher than 1 .O. 
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COMMENTS (RESULT MODIFERS AND QAQC COMMENTS) 

Nurder Result Modifier 

- NO DATA EXIST FOR THIS SECTION. 

APPROVAL, EC 
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ANALYnCALMElHODS 

MethodDescription 
- 

002 LABORATORY: Geochemical8 Environmental Research Group, Texas A&M 

Tiiue, Sediment and Water Mercury 

Il. Mercury was determined by EPA method 245.5 with minor revisions. 
Sediment samples can be analyzed either freeze dried or on a wet 
basis. Sediment samples are homogenized by mixing before subsampling. 
The tissue samples were homogenized in the original sample containers 
with a Tekar Tissumizer and subsampled. Water samples are acidified 
(0.5% v/v with high purity nitric acid, HN03) in the original sample 
bottle. For sediments a 0.5 to 1 .O gram sample (dry weight) was used. 
For tissues a 1.5 to 2.0 gram sample (wet weight) was used. For water 
the sample size is 20 ml. 

For tissue and sediment, the sample is weighed into a 50 ml 
polypropylene centrifuge tube. 2.5 ml of concentrated sulfuric acid 
(H2SO4) and 1.5 ml of concentrated nitric acid (HN03) were added and 
the samples heated in a water bath at 90 C for 15 min. After cooling 
10 ml of distilled water and 15 ml of mixture of 3.3% (w/w) potassium 
permanganate (KMn04), and 1.7% (w/w) potassium persulfate (K2S208) 
were added to each tube and the samples heated in a water bath at 90 C 
for 30 min. After cooling 5 ml of 10% (w/w) hydroxylamine 
hydrochloride (NH20H HCl) was added to reduce excess permanganate and 
the volume brought to 35 ml with distilled water. 

For water samples, the sample is weighed into a 50 ml polypropylene 
centrifuge tube, 1 ml of concentrated H2SO4 is added and the solution 
mtxed vigorously with a vortex stirrer. Then 4.5 ml of the 
KMnOrIK2S208 is added and the resutting mixture heated in a 90 C water 
bath for 2 hours. After cooling, 1.5 ml of a 10% (w/w) hydroxylamine 
hydrochloride (NH20H HCl) solution is added, sample volume adjusted to 
a constant volume with distilled water and the resulting solution 
mixed vigorousty. 
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ANALYTlCALMElHODS (Cont) 

Mercury is determined by a modification of the method of Hatch and Ott 
(1958). A portion of the digest solution is placed in a sealed 
container. To this is added 0.4 ml of 10% (w/w) stannous chloride 
(SnCl2). Mercury is reduced to the elemental state and aerated from 
solution into an atomic absorption speotrophotometer where its 
concentration is measured. 

Refe- 

1. “USEPA Contract Laboratory Program Statement of Work for Inorganic 
Analysis.’ Document Number ILMOl .O USEPA Environmental Monitoring 
and Support Laboratory, Cincinnati, Ohio. 

2. “Interim Method for the Sampling and Analysii of Priority 
Pollutants in Sediments and Fish Tissue,’ USEPA Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio, Aug. 1977, 
Revised Oct. 1980. 

3. Hatch, W.R. and Ott, W.L, ‘Determination of Sub-M&gram 
Quantities of Mercury in Solution by a Flameles Atomic Absorption 
Technique’, Analytical Chemistry 40,14 p 20852087 (1958). 

003 LABORATORY: Geochemical8 Environmental Research Group, Texas A&M 

%DryWei$t 

Ill. Approximately 1 gram of wet sample is weighed into a clean, labeled, 
preweighed 10 ml beaker. The beaker is placed in a forced air oven 
at approximately 75 degrees Celsius for 24 hours. The beaker with 
the dry sample is then weighed and the % dry weight is calculated by 
the formula: 
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ANALYTICAL METHODS (Cant) 

006 LABORATORY: Geochemical & Environmental Research Group, Texas A&M 

VI. A small aliquot of sediment is treated wtth 30% hydrogen peroxide to 
remove organic coating from grains. A dispersing agent is then added 
to the sample. The sand/mud fractions are then separated using a 63 
micron sieve. The sand fraction (>s3 microns) is retained on the 
screen and the mud fraction (sitt and clay <63 microns) is washed into 
a 1 (one) liter volumetric cylinder. The sand fraction is dried, 
sieved on a 63 micron screen and weighed. The sediment which passes 
through the screen a second time is added to the 1 liter cylinder. 
The mud fraction is analyzed by stirring the cylinder and sampling 20 
ml aliquots at 4 and 8 phi intervals. The 4 and 8 phi samples are 
dried and weighed. The % sand, silt, and clay fractions are 
determined on a dry weight basis. 

010 LABORATORY: Geochemical & Environmental Research Group, Texas A&M 

TotalOrganii -kmebics 

X. The second method (Coubmetrks) aiso bums sediment under an oxygen 
atmosphere to produce carbon dioxide gas. This gas is bubbled through 
an electrochemical cell, where a reaction between the CO2 and the cell 
solution produces a color change. This solution is then electrically 
backtitrated to the endpoint. The amount of electricii (coulombs) 
used to reach this endpoint is directly proportional to the amount of 
organic carbon in the sample. The concentration of inorganic carbon is 
determined using the same detector, but the CO2 is produced by 
acidifying the sample in a closed environment. 
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AIMlYrICAL METHODS (Cont) 

MethodDescription 
- 

012 LABORATORY: Geochemical & Environmental Research Group, Texas A&M 

TotalPeWeumH@c&ons 

XII. Follow Method number 001 or Method number Cl04 for the extraction of 
sediment or tissues. After the extract has passed through an alumina 
column remove a known volume and rotovap to dryness. Bring the 
volume of the dried aliquot to 1 ml with methylene chloride and weigh 
a 100 microliter aliquot. The concentration of Total Petroleum 
Hydrocarbons is calculated by the formula: 

(wt1ooulalii)(totalvoiume) 

013 LABORATORY: Geochemical8 Environmental Research Group, Texas A&M 

&id Vobme Sdide (AVS) 

XIII. Acid volatile suffide (AVS) is defined as sulfides that are 
converted to H2S upon exposure to 1 N HCI at room temperature for 1 
hour. Approximately 10 grams of wet sediment are acidiii with 1 N 
HCI, and reactive sulfides that are converted to gaseous H2S are 
trapped as Ag2S and measured gravimet$zally. 

020 LABORATORY: Geochemical 8r Environmental Research Group, Texas A&M 

TmceMettrodTotalSedimerdBOMBDigest 

XX. Sediments are digested in heavy-waned, screw-cap Teflon Bombs wtth 
concentrated nitric acid, concentrated hydrofluoric acid and 4.5% boric 
acid added sequentially with separate 5-l 2 hour oven heating (120 deg. C) 
after each addition. This procedure results in a total digestion with 
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ANAlWEAL MEll-lODS (Cont) 

Method 
MethodDt3su@n 

- 
020 all trace elements present in the sediment sample being solubilized. 

Most metals in the digestate are determined by graphite furnace AAS, in 
which electrical heating is used to produce an atomic cloud. Some 
elements are typically in high enough concentration (e.g. Mn, Zn) to be 
determined by flame AAS. Mercury is determined by cold vapor atomic 
absorption spectrometry (AAS), in which Sn2+ is used to reduce HgO. 



Appendix C-2 
Microtox data for water samples collected February, May, and 

November, 1991 and porewater from sediments collected in October- 
November, 1990. 



SW CREG FIRST umf sllNvEY (SCRA) 2-I-91 ASSAY Su!Qfw TABLE 

Sarple 
NllDbU 

1 1 2/4/91 1 16:OO 1 c0.h 1 15.2 1 10.2 ( 7.76 1 0.6 

2 1 t/4/91 1 16:12 1 (0.31 1 16.0 1 9.6 1 7.12 1 0.6 

3 2/5/91 9:03 <0.3a 11.0 8.5 - 1.0 
v------m 

4 2/5/91 9:lO a.31 11.5 9.3 6.77 1.0 

r 

5 1 2/5/91 1 9:17 1 <0.3m 1 11.0 1 9.5 1 6.76 1 0.7 

6 2/5/91 9:22 c0.L 11.0 10.7 6.64 0.4 
v--v----- 

7 2/5/91 9:27 <O.b 10.4 9.6 6.59 0.3 

8 1 2/5/91 ( 9:34 1 ~0.3~ ( 10.0 [ 7.8 ( 6.71 1 0.3 

9 1 2/5/91 ( 9:44 I co.31 I 9.9 I 8.1 I 5.73 I 0.1 

10A 1 2/5/91 1 9:52 1 surface( 10.0 1 8.6 1 4.50 1 0.0 
-I- I-l-l -I -I- I- 

10B 1 2/5/91 1 9:52 1 1.h ] 10.0 1 8.2 1 4.48 1 0.0 

2/s/91 1 1O:lO ( <0.3r 11.0 1 IL4 ( 6.90 ( 0.0 

i 2/5/91 1 10:20 I surface 14.9 1 7.3 1 7.28 1 0.0 
-l-l- 
2/5/91 1 10:20 1 1.01 

2/S/91 I lo:34 I surface 
-l-l- 

-l-l-l- 

14.9 ( 6.9 1 7.30 ( 0.0 

14.9 I 8.7 I 7.75 I 0.0 
-l-l-l- 

12.0 I 7.3 I 7.59 I 0.0 

14A 2/S/91 lo:42 surface 12.0 7.5 6.85 0.0 
---- ---- 

141 2/S/91 lo:42 1.01 11.5 7.2 6.85 0.0 
--I_- ---- 

15 2/6/91 14:50 CO.31 14.2 10.6 7.09 0.0 

16 2/6/91 15:55 <O.h 12.5 10.6 6.39 0.0 
---- ---- 

17 2/5/91 11:05 c0.h 12.2 12.4 7.11 1.0 
---- ---w 

18 2/5/91 11:19 <0.3r 12.9 14.8 6.44 1.0 

19 2/s/91 11:35 co.31 
_I_--- 

20 2/5/91 1l:SU <O.b 
---- 

2lA 2/4/91 16:20 surfm 
pm-- 

218 2/4/91 16:20 1.01 
mm-- 

22 2/S/91 13:40 <o.h 

ll.2 ( 13.2 ( 7.02 ( 3.0 
---- 

11.8 12.6 7.71 3.2 
---- 

14.5 14.6 8.86 3.9 
---- 

&S 1 14.6 ( LB5 1 j.9 
-i-l-l- 

15.0 1 11.9 [ 7.32 1 3.5 

condu. EC50 951 Slope Cments 
(nS/m) Value C.I. 

=- B- 

108 12.0 3-56 0.16 
----- 

60 >1001 - - 
----- uI_- 

152 - - - Pipetting error 
---- 

115 15.5 12-20 0.45 
---_I__ 

130 42.0 23-75 0.84 
p--m 

98 8.2 4-16 0.36 
---w 

79 23,9 14.40 0.67 
I_--- 

70 >1001 - 1.17 
I_--- 

55 >lOO\ - 0.48 
---- 

96 >lOO\ - 0.49 
--v- 

100 >1oor - 0.49 
---- 

18 >1m - 0.76 
---- 

25 >lOOl - - 
---- 

25 >lOO\ - - 
---- 

190 >lOO\ - - 
---- 

100 ~1001 - - 
---- 

100 >lOO\ - - 
-_I-- 

100 >lOO\ - - 
---_3_ 

19 >lOO\ - - 
---- 

a >lOO\ - 0.59 
-I__-- 

150 95.7 33-277 0.71 
---- 

260 >1oot - - 
---- 

340 40.8 27-61 0.75 
w-- 

469 mo1 - 1.10 
--- 

490 99.2 39-252 0.84 
m--m 

550 95.8 31-294 1.11 
I___--- 

465 69.1 37-128 0.51 



Hater Tenp. 

I Depth (C) 
EC50 

I 
95t 

Value CL 
The 

14: 00 
-. 
14:tO 

14:45 

16:45 
-- 

17:00 

17:12 

17:24 

17:30 

13:50 

13:50 

14:14 

9:M 

10:50 

lo:50 

10:M 

11:30 

11:30 

16:20 

12:00 

12:oO 

12:lO 

12:48 

13:oo 

13:15 

13:15 

16:09 

14:20 

Sample Date 
Hurter col/ru 

-- 
23 215191 

-- v. 

24 2/5/91 
-- 

25 2/5/91 
-- 

26 2/4/91 
-- 

21 2/4/91 
-- 

28 2/4/91 
-- 

29 WI31 
-- 

30 2/6/91 
-- 

3lA 2/6/91 
-- 

31B 2/C/91 
-- 

32 2/6/91 
-- 

33 216191 
-- 

34i t/6/91 
-- 

348 2/6/91 
-- 

348A 2/6/91 
-- 

3u 2/6/91 
-- 

35B 2/6/91 
-- 

36 t/6/91 
-- 

3lb 216191 
-- 

37a 2/6/91 
-- 

38 216191 
-_I 

39 2/L/9! 
-_I 

40 2/6/91 
-- 

4lA t/6/91 
-- 

4lN VP1 
-- 

42 216191 
-- 

245 W/91 

d02 pa Condu. 

12.3 
-. 

0.4 
--- 

12.0 

12.0 

12.1 

12.1 

11.0 

12.4 

0.7 

6.2 

11.5 

7.0 

11.4 

9.3 

1.24 
I- 

7.00 
-- 

7.44 

7.50 

7.37 

7.34 

7.26 

7.20 

7.39 

7.15 

7.20 

6.96 

7.16 

6.96 

Salin. 
P/a 

2.9 

4.9 

4.8 

2.2 

1.9 

3.0 

2.2 

4.3 

2.1 

4.0 

3.5 

3,l 

3.9 

5.2 

286 

600 

420 

300 

212 

365 

318 

560 

320 

500 

490 

450 

469 

690 

35.6 ) 22-51 
--- 
>1001 - 
-- 

27.6 7-103 
-- 

44.4 42-47 

57.9 50-67 
-- 

73.1 26-207 
-_I_ 

66,2 37-117 

38.9 1 27-58 

>1001 1 - 

89.3 1 15-536 

49.0 1 19-129 

56.4 1 15-218 
-l- 

51.5 1 16-166 

54.7 1 S-204 

- - - - 52.0 1 26-106 

7.8 

0.5 

12.0 

6.7 

5.6 

1.4 

5.2 

9.2 

7.5 

4,6 

8.6 

6.04 

6.67 

6.42 

6.40 

6.48 

7.06 

6.52 

6.78 

5.71 

6.59 

4.77 

7.59 

0.0 

2.0 

0.0 

0.3 

3.5 

3.5 

1.5 

0.8 

0.2 

4.2 

LO 

20 

322 

10 

100 

410 

500 

150 

90 

49 

520 

7 

>lOOI 1 - 

>1001 - I 

NO01 1 - 

>lOOI - I 

>1001 I - 

-k-- 
56.9 1 44-73 

- - - 

>1001 I - 

>1001 - 
-m 

71.3 lE422 
-cII 

>1001 - 
-- 

>1001 - 
-m 

0.7 o-9999 

Slope ccmrents 

=: 

-. 

-. 

m. 

-. 

m. 

m. 

w. 

-. 

-. 

I. 

w. 

w. 

e. 

w. 

-. 

-. 

-. 

-. 

-. 

s. 

I. 

WI 

m. 

e. 

m. 

. . 

t 

0.59 1 
--- 

- 

-- -m-v 

co.38 

<0.3m 

to.31 

co.31 

16,O 

15.5 0.33 1 

13.2 0.79 1 

12.0 1.35 

1.03 

0.79 

0.61 

co.31 
-- 

co.31 

9,7 

12J 

<0.3r I 10.0 

- 1 surface) 15.5 
-I- 

0.81 1 15.5 0.84 

0.67 

.-- I 
<0.3a 1 15.0 
-l- 
<0.31 1 12.2 0.71 

0.72 
-I- 

surface) 12.1 

1.21 ) 12.5 0.66 1 

0.70 1 1.28 

SlYface 

- 

- I 10.5 

1.01 11.6 - 

- <O.h 

snrf ace 

12.1 

11.8 0.52 ) 

- I l.oI 13.6 
-- 
<0.3r 15.0 
-- 
co.1 14.0 

0.94 1 

-I 
<0.3r I 13.2 0.35 

0.11 

- 

0.27 

0.21 

surface 12,O I 

1.2l 1 12.0 

<OA 1 11.8 
-I- 
<O.h 1 - 



1 

Sample Date Tine 

I I liuhr ml/run 

248 2/6/91 14:20 
---- 

25s 2/6/91 14:45 

25SA 2/6/91 14:45 
--- 

325 t/6/91 14:14 
---- 

328 t/6/91 14:14 

Hater 
Depth 

<O.L 
-- 
qo.31 

<Oh 

co.31 

<0.3a 

Teilp. do2 
(Cl I 

I I I I 

-- 

- - 

-- 

8 I I I 

7.59 

7.76 

7.76 

7.59 

7.59 

Salin. C&u. EC50 951 Slope cments 
P/U Value CL 

----- 
- - 0.2 O-2157 0.49 

------ 
s - 1.8 o-7 0.65 

u__---- 
- a- 5,2 l-20 0.62 

e---m 
- - 2.6 O-877 0.39 

----- 
- - 1.8 O-31 0.35 



SKICON CRW SECCND HATER SURVEY (SCNB) 5-22-91 ASSAY SIJIRARY TABLI 

Sample 
Nwber 

-- 

1 
-- 

2 
-- 

3 

4 

5 

6 

7 

0 

9 

lOA 

10B 

11 

12A 

128 
-- 

11 

14h 

148 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Date 
col/rlin 

5121191 
-- 

5/21/91 

5/21/91 

5/2l/91 
-- 

5121191 

5/w 

5121191 

5122191 

5122191 

5122191 

5/22/91 

5122191 

5/22/91 

5122191 

5/22/91 

5/22/91 

5/22/91 

5/23/91 

5/23/91 

5/11/91 

5/21/91 

S/21/91 

Tine 

- 
14:17 

14:lO 

14:25 

l&22 

14:36 

14:40 

14:44 

1o:oo 

10:05 

10:15 

10:15 

10:30 

lo:40 

10:40 

10:47 * 

10:51 

10:51 

13:50 

15:20 

11% 

14:oO 

ll:25 
-- 

I 5/21/91 11:15 

5/21/91 10:50 
-- 

5/21/91 10: 55 
w- 

5121191 11:05 
n- 

5/21/91 9:55 

later Temp. 
Depth (C) 

=- 
0.6 25.0 

-- -1 

0.8 24.0 
-- 

0.8 24.0 
-- 

1.0 25.0 
--w 

1.0 24.0 
-- 

0.8 25.0 
__I- 

0.3 24.0 
-- 

0.4 20.0 
I_- 

1.0 21.0 
-- 

surface 21.0 
-- 

2.0 20.0 
-- 

1.0 22.0 
-- 

surface 22,o 
-- 

1.2 22.0 
-- 

0.6 22.0 
-- 

surface 22.0 
-m 

2.0 20.0 
-- 

0.8 26.0 
-- 

1.0 24.0 
-- 

0.4 24.0 
-v 

0.7 23.0 
-- 

0.5 23.0 
-- 

0.5 25.0 
-- 

0.5 23.0 
-- 

0.6 23.0 
-- 

0.7 22.0 
-- 

0.3 28.0 

(ii, 
P 

Salin. Qndu. 

~---!!!L(IsIp) 

2.4 6.86 5a4 900 
---- 

5.7 1.14 5.8 1000 
---- 

3.8 7.04 4.0 680 
-__I-- 

8.3 7.45 3.5 600 
--e- 

0.8 1.32 2.5 430 
--__I- 

7.0 7.32 2.5 400 
---- 

1.5 7.11 2.0 340 
---I__ 

2.8 6.68 0.1 55 
---- 

4.9 6.43 0.0 34 
--_I_- 

6.5 5.91 0.0 8 

EC50 
Value 

>1002 

HO01 

11001 

>1001 

ml01 

>1001 

>1001 

>1001 

>1001 
I- 

47,o 

6.4 5.89 0.0 15 72.0 
-v--- 

4,5 6.88 On0 24 >1001 

951 Slop cements 
C.I. 

-- 
-- I-I 

--l--I 
- - 

-- 

- - 

--- 

- B 

-- 

- - 

-- 

- m 

-- 

- m reammend 1OOI 
-- 

- 0.91 

‘0-200000 0.82 

l-- 
IO-500000 0.67 
-_I 

- B 

----__I-- 

5.6 7.15 0.0 25 >1001 - - 
P--P--- 

4.3 6.91 0.0 l 19 >1001 - - 
-p-p--- 

4.2 6.87 0.0 15 >lOOI - - 
----_I_-- 

3.0 6.52 0.0 11 >1001 - - 
v--y--- 

8.4 7.17 0.0 25 >1001 - - 
-p-p--- 

6.1 6.43 0.0 6 )1001 - 0.44 
----II_-- 

5.2 7.06 5.6 1000 >1001 - - 
-p-p--- 

3.1 6,38 2.2 300 >1001 - - 
---_I_--- 

4.1 6.55 2.5 380 >1001 - 0.91 
----_I_-- 

0.8 6.61 7.6 1280 >1001 - - 
-v-y--- 

6.5 7.77 7.1 1250 >lOO\ - - 
--_I_---- 

2.4 6.80 6.0 700 >100t - - 
----w-- 

2.6 6.75 2.7 420 >lOO% - - 
v--y--- 

0.1 6.95 7.0 1300 ml1 - - 



Sakple Date Tine Water Temp. do2 pR salin. corldu. X50 
wlmber ml/rim Depth (Cl (Pw (ept) (WI Valw 

vBvBB--BB- 

25 5/21/91 lo:25 0.7 20.0 5,o 6.23 0.0 20 Hoot 
_I_--------- 

26h 5/21/91 1O:lO surface 22.0 7.7 8.06 7.5 1200 >1001 
-------- w-s- ----- 

268 5/21/91 1O:lO 1.0 22.0 7.7 8.18 7.5 1200 >1001 
---------I_ 

27 5/22/91 11:20 0.3 25.0 11.8 7.91 7.2 1250 >lOO\ 
-w-w------ 

28 5/22/91 11:25 0.5 25.0 11.9 7.93 7.5 1300 81.8 
_I_--------- 

29 5/22/91 11:30 0.5 21.0 11.2 8.18 8.2 1350 >1001 
p----w---- 

30 5/22/91 11:10 0.2 25.0 11.9 7.88 8.5 1120 >lOO\ 
-v-----I__-- 

32 5/23/91 1O:lO 0.3 22.0 5.5 7.17 7.0 1100 88.0 
-p-p------ 

33 5/23/91 lo:18 0.2 25.0 5.0 7.08 5.8 1000 58.5 
---------- 

34 5/23/91 lo:28 0.5 25.0 7.5 7.07 6.0 1020 >lOO! 
-----I_---- 

35 5/23/91 no3 1.0 25.0 3.8 6.66 0,l 70 >1001 
---------- 

36 5/23/91 15:OO 1.0 20,o 1.2 6.63 0.0 12 mo\ 
-------I__-- 

37 5/23/91 11:42 1.0 23.0 1.9 6.57 2.5 320 >1001 
_I_--------- 

38 5/23/91 11:55 0.2 26.0 10,2 7.38 2.0 80 WI\ 
-------I_-- 

39 5/23/91 12% 0.6 27.0 9.2 6.69 5.0 1000 >1001 
----_I----- 

40 S/23/91 12:33 0.5 25.0 8.5 6.79 0.0 5 >lOOI 
-----P---F 

1l.A 5/23/91 12:15 surface 21.0 1.5 6.28 5.0 900 87.6 
-------_I-- 

418 s/23/91 12:15 1.5 24.0 0.3 6.73 7.0 1100 >1001 
--------__I- 

42 5/23/91 ll:50 1.0 I 20.0 6.3 5.61 0.D 4 mar 

951 Slope comments 
CL 

BP 
- 0.65 

- - l I- -- - - I I 
- - 

-- 
14511 1.68 -- I I - - 
- - 

-- 

4k-178 1.35 

23450 1 0.59 1 
-- 

- - 
-- 

- - 

- - I I -- 
I-- - 
-- 

- - 
-- 

m - 
-- 

- 1 1.13 ) 

1 60-127 0,87 
-- 
1 - 0.35 
!-- 

- 0.33 



‘. 

SLDCDN CREDi FIRST SDIKRR SERIES (!iCA) g/26/90 ASSAY SUHNANY TABLE 

Bottol 
m 

Saqle Date 
NU&I Coil. 

-- 
Al 9126 

-- -II_ 

A2 9/26 
-- 

A3 9126 
-- 

Al 9126 
-- 

A5 9126 
-- 

A6 9126 
-- 

A7 9126 
-- 

A8 9/26 
-- 

A9 9126 

Assay Date EC50 95t Toxic. 951 Slope Comments 

Type RurJ Value C.1, Units C.I. 
-- -==-- 

1OOI 9/27 Cl! - N/A W/A -- Saturated toxic levels 
_I_---------- 

100; 9127 54.3 25-116 N/A N/A 0.79 
------I__- 

1001 9/27 < 11 - VA N/A - Saturated toxic levels 
---I---- 

1004 9127 - - VA N/A - Pippetinq error 
----_I_-- 

loo? 9/27 38.5 21-12 VA HiA 0.82 
---p--w 

loo\ 9127 47.9 23-98 VA N/A 0.87 
-----___I- 

1OOI 9127 - - VA N/A - Pippetiq error 
I__------ 

1001 9127 71.9 48-108 1/A N/A 0.96 
---p--y 

1001 9127 28.9 21-40 N/A HiA 0.86 

Water 
Depth 

<II 

<II 

h 

il 

lI 

<II 

II 

II 

la 

.- 

ziblam CHEEK SEUIND SEDIHENT SERIES (Sal) 10/25/90 ASSAY SDKHARY TABLE 

Date 
R!ln 

sample 
Nlmber 

IA 

18 

2A 

2AD 

2B 

3A 

38 

4A 

4B 

5A 

58 

6A 

6B 

?A 

7B 

BC50 95\ Toxic. 9n Slope commts 
Value C.I. units C.I. 

-- --- 

16.9 lo-30 5.9 3-10 0.72 
-_I --- 

4.6 2-13 22.0 8-61 0.75 
-- --- 

>I001 - - - - Light level A u/cone. 
-- P-P 

>1001 - - - - NP)’ ’ ’ ’ 
-- -II_- 

5.8 4-8 17.1 13-23 0.71 
-- --P 

37.6 19-73 2.1 l-5 0.52 
-- P-P 

89.2 E-1030 1.1 O-13 0.38 
-- -I__- 

>1001 - - - - Light level 1 u/cm. 
-- ---w 

>1001 - - - - Light level 1 v/cm. 
-- --- 

>lOO\ - - - - Lif#lt level ’ v/amc. 
-- --- 

>1001 - - - - Light level fi u/am. 
-- --- 

>I001 - - - - Light level 1 v/lmc. 
-- --- 

mo\ - - - - Light level A u/cone. 
-- --- 

>lOO\ - - a - Light level L. u/cmc. 
-- --v 

>I001 - - - - Liglt level * u/am 

Date Bott01 
toll. rype 

-- 
lo/25 acdqF 

-- 

lo/25 acdqF 
-- 

lo/25 aalgP 
-- 

10/25 acdqF 
-- 

10/25 acd@ 
PI_ 

10125 IcdG 
PII 

lo/25 aaX 
-- 

lo/25 A 
-- 

lo/25 A 
-- 

IO/25 Acdf 
-- 

IO/25 Acdf 
-- 

lo/~ acds 
-- 

10125 a* 
-- 

10/25 acdG 
-- 

lo/25 a& 

Water uay 
wm 

-- 
lJ stand. 

-- 

II stand. 

lo/26 

lo/26 

lo/26 1.51 lOO# 
-- 

1.51 1001 
-- 

II Stand. 

10/29 

N/26 

h stand. 
-- 

II Stand. 

IO/26 

lo/26 

lo/26 UI I 1001 

<II 1 1001 lo/26 

ar 1 1OOI lo/26 

10/26 
-I--- 

1.5a 100; 

1.b 1 1001 IO/26 

lo/26 

lo/26 

-I- 
1.5l 1 lOOI 

ll loo\ 

QI 1001 lo/26 



Sanple 
N&r 

8A 
-__I 

88 

8Bo 

8BA 

9A 

96 

1rJh 

10B 

1lA 

11B 

12A 

12B 

13A 

138 

14A 

1IB 

ISA 

158 

16A 

16B 

SCB ASSAY SONMNY TABLE ctlmNE0 

Date Wto~ Water Assay Date EC50 951 
Cdl, Type Depth Tvpe Run Value CL 

-- =---- 
N/25 Acdf la 1OOI lo/26 >1001 -- 

----mm-- --- 

10/25 Acdf la stand. lo/26 <lt - 
v-----v 

lo/25 kdf h stand. lo/29 6.2 J-10 
~--.w~-~- 

lo/25 Acdf Ir stand. lo/29 5.8 5-7 
----_I-- 

lo/25 aCdF 1.51 stand. IO/26 2.4 l-6 
y-----p 

lo/25 aCdF 1.51 !&and, lo/26 ~11 - 
v----v- 

lo/25 aCDpc 21 stand. lo/26 6.9 1-11 
---p--w 

lo/25 aCDt’G 21 stand. lo/26 6.4 4-11 
---_I_--- 

la/25 CDfC la stard. lo/26 11.1 lo-12 
----w-y 

lo/25 CMG la stand. lo/26 37.0 3145 
-----_I- 

10/K AcDfg 1.51 stand. lo/26 57.0 36-89 
------- 

10/25 AcDfg 1.h 1001 10126 X001 - 
------- 

10/25 CdFG 1.9 1001 lo/26 >lOOt - 
-p----p 

10/25 CdFG 1.51 stand. lo/26 22.3 lb30 
--II---- 

10/25 mq 1.k lOOI lo/26 >1001 - 
------- 

10/25 CDFg 1.51 Stand. 10/26 1.75 O-142 
------- 

- - - - - - - 
p-----p 

- - - - - - - 
-----__I- 

lb/25 ab?. <lm 100: lo/26 >1001 - 
p-----p 

10/H ak <lB loo\ lo/26 >1001 - 

Toxic. 95t 
hits CL 

-- 
- - 

-_I_ 
- - 

-- 

16.1 lo-25 
-m 

17.1 U-20 
w- 

41.6 17-101 
-- 

- - 
-- 

11.1 9-23 
-- 

15.5 9-27 
I- 

9.1 840 
-- 

2.7 2-3 
-- 

1.8 l-3 
-- 

- - 
-- 

- - 
-- 

4.5 3-6 
-- 

- - 
-- 

57.2 l-4635 
-- 

- a 
-- 

- - 
-- 

- - 
-- 

- - 

suam um lmw mm mIEj (see) 11/7/90 ASSAY SmARY TABLE 

1lA ll/5 C&f 4.~ Stand. 11/6 27.1 20-36 3.7 3-5 
_I_--------- 

118 11/5 cdcf <Ir Stand. 11/6 8.9 7-12 11.2 8-15 

18A 11/S QIGP 1 Stad. 11/6 1.5 3-7 22.3 15-33 
-m----I_____--- 

18AA 11/s CdGP lr Stand. U/6 1.6 l-2 60.1 16-81 

Slope 

0.18 

0.82 

0.90 

0.56 

0.16 

0.64 

0.62 

0.82 

0.84 

D.70 

0.71 

1.36 

0.55 

0.40 

0.96 

0.78 

Slope 

0.93 

0.61 

0.97 

0.52 

: z 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. a 

. * 

. . 

: 

. 

. 

. 

cements 

Light level A u/cm. 
w 

Saturated toxic levels 
- 

(Duplicate assay) 

(Ax) St. assay u/22t 

Saturated toxic levels 

Light level * u/amc. 

Unable to saqle 

Unable to saqle 

(Ak) St. assay u/221 



95# Slop couents 
C.I. I I TOXiC. 

Units 

2401 

37.4 

15.4 

14.2 

9.4 

14.4 

1.6 

1.0 

4.0 

4.0 

8.4 

8.9 

7.5 

12.4 

15.5 

23.5 

16.4 

14.6 

951 
c.1, 

- 
o-154 

-- 

l-6 
-- 

4-12 

3-17 

5-23 

4-13 

so-74 

41-231 

24-27 

13-51 

lo-14 

9-15 

O-406 

l-19 

D-234 

l-34 

2-23 

6-8 

- 

Assay 
Type 

Stand, 

Stand. 

Stand. 

stand. 

SW. 

!itand. 

stand. 

loot 

stand. 

1001 

stand, 

lOOI 

stark 

1001 

stand. 

StiKld. 

!aand. 

stand. 

stard. 

!3tad. 

!aand. 

stand. 

!md. 

stmd. 

stand. 

StaDd. 

stand. 

Date 
Nun 

- 
11/b 

-- 

11/6 
-. 

11/6 

11/6 

11/6 

11/6 

11/6 

W 

11/6 

11/6 

11/6 

U/6 

11/6 

U/6 

11/6 

11/6 

11/6 

11/6 

11/6 

11/6 

11/6 

11/6 

11/8 

U/8 

11/8 

1118 

11/8 

EC50 
Value 

4.1 
-- 

2.7 

6.5 

7.0 

lo,6 

6.9 

60.8 

96.9 

UJO~ 

>1001 

>lOD# 

HO01 

>lOOl 

>lOO\ 

25.2 

25.2 

11.9 

11.3 

13.4 

8.0 

6.4 

4.3 

6.1 

6.8 

>lOO\ 

>lOO\ 

>lOOI 

- ~~~ 
l-897 1 0.83 1 188 11/s cd@ l.m 

--u-M------- 

18BA 11/s CdGF lm 18-78 ) 0,91 ) (Nt) St. assay u/22\ 

8-28 1 1.74 1 19A 1 11/S 1 CdGF 1 <lm 
-I- I- I- 

6-35 1 1.24 \ 19B 1 11/5 1 CdGF 1 0 

4-20 1 1.40 1 2OA 1 11/S 1 Cdl2 1 0 

8-26 1 1.67 1 

1.21 ] 2lA 1 n/s 1 CdGF 1 <lB l-2 

O-2 
-I 

2lM ) 11/s 1 cd@ 1 0 

218 1 11/s 1 CdGF 1 am 

1.22 1 (Nt) 1OOZ assay 

2lBA ) 11/s ) cdw ) am (Nt) 1001 assay 

22A 1 11/s 1 lx? 1 2-m -I * Ii t level A v/unc. 

-I (Nt) ’ ’ ’ ’ 22AA 1 11/s 1 CdGf I 2a 

-I * Ii t level A u/mnc. 

- I (Nt) ’ ’ ’ ’ 

22B 11/s CdGf 21 
---- 

22BA 11/s CdGF h 
_I_--- 

23A 11/s CdGF l.m 4-4 1.21 I 
I I- I I I 

23AD 1 11/5 ) CdGP I la 

238 1 11/S 1 Cd@ 1 II 

2-8 1 1.26 1 (Duplicate assay) 

7-10 ] 0.91 1 

23BD ) 11/5 1 C&P 1 h 7-12 1 1.19 1 (Duplicate assay) 

O-228 1 2.17 1 24A 11/s CdGF am 
-_I_ -- 

24AA 11/5 CdGF <ll 
-- -- 

248 11/s CdGF <la 

5-29 1 1.71 1 (AR) St. asay u/221 

O-566 1 2.03 1 

24811 1 11/5 1 CdGF 1 <Ir 3-186 1 2.12 1 (Nt) St. assay u/221 

4-62 1 0898 1 25A 11/7 CdGP h 
-_I_-- 

29 11/7 CdGP h 
-- -- 

26A 11/7 & h 

12-U 1 0.83 1 

- - Light level * u/amc. 
-- 

- - Light level * v/cm. 
I__- 

- - Light level A u/corL 

268 1 n/7 I AC 1 h 



a 

Sarple 
N&K 

256 

26A 

26B 

27A 

27B 

28A 

288 

29A 

298 

30A 

30B 

3lA 

318 

SCCASSAYSMQRYTABLECORIHDD 

Date Bottom Water Assay Date EC50 95t Toxic. 95\ Slope 
Coll. ?ype Deptb Type Run Value CL Dnits C.I. 

-- ,-~-B-B--- 
11/7 C&F Ir Stand. 11/8 6.8 6-8 14.6 12-18 0.83 

-W.--e------ 

11/7 k h Stand. 11/8 >lOO\ - - - - 
-v-------I_- 

11/7 k h Stand. 11/8 >lOO\ - - - - 
------I--m 

11/7 kE h Stand. 11/8 >1001 - - - - 
F--m------- 

11/7 kE 2m Stand. 11/8 >1001 - - - - 
-----I__---- 

n/7 BCB 1.1 Stand. 1118 >1002 - - - - 
-~~~-~----- 

110 m l.SB stand, 1118 MI01 - - - - 
~-~~--~~-- 

11/7 aBCE lr Stand. 11/8 >1001 - - - - 
-----_I_---- 

11/7 a!CE Ir Stand. 11/8 ,lW1 - - - - 
~~~~--~~~~ 

11/7 aBllE h Stand. 11/8 >lOO\ - - - - 
-----v--w- 

11/7 aBCE lm Stand. 11/8 >lWt - - - - 
~~~~--~~~~ 

n/7 aECE Ir stand. 11/8 >1wt - - - - 
--v---w--- 

11/7 aBG Ir Stand. 11/8 >1001 - - - - 

SIbY!N CNEEI !‘OURTl SWINDIT SWIB (SO) 11-20-90 ASSAY SMHMY TAEU 

Sample Date Bottom Hater Assay Date EC50 951 Toxic. 951 Slope 
8uaber bll. l&e Depth Type Run Value C.I. bits C.1, 

m-m=------- 
32A U-20 c&G <ln Stand. II-21 3.2 l-16 31.7 6-164 0.61 

------II_---- 

32M 11-20 CdFG 4B Stand. 11-21 2.4 2-3 40.8 31-54 0.74 
---e---I_--- 

32B 11-20 CdFG <lB Stand. 11-21 14.0 11-17 7.1 6-9 0.98 
-----II_----- 

32BD 11-20 Cd?G <lB Stand. 11-21 17.8 16-20 5.6 5-6 1.08 
--_I_-------- 

33A 11-20 cd?% <lB stand. 11-21 1.7 O-10 57.5 lo-332 0.51 
--------p-m 

338 11-20 CdE <lB Stand. 11-21 4.2 3-5 23.7 19-30 0.72 
_I_---------- 

34A 11-20 CDFg <lm Stand. 11-21 3.7 O-785 26.8 O-5619 0.42 
------w--v- 

34AA II-20 arg 0 Stand. U-21 2.3 1-7 42.1 14-129 0.74 
--------_I_-- 

348 11-20 CDFg a Stand. 11-21 8.9 5-17 Il.3 6-22 0.58 
--w-v------ 

35A 11-20 CdfG Ir Stand. 11-21 14.3 lo-20 7.0 5-10 0.67 
~-----~-~~-~ 

35B 11-20 CdfG Ir stand. 11-21 7.6 4-16 13.2 6-29 0.51 

I: 

I. 

B. 

B. 

w. 

w. 

w. 

-. 

-. 

N. 

-. 

CoBBents 

Li#t level * u/mnc. 

Light level h u/mnc. 

Light level h u/cone. 

Light level * u/c~~nc, 

Light level * u/cmc. 

Light level * u/m. 

Light level * u/cone. 

Light level A u/cone, 

Light level * u/arc. 

Light level A u/arc. 

Light 1eveI * u/aKL 

Ligk+vel A u/clmc. 

coQeuts 

(Nt) St. assay u/16\ 

(Duplicate assay) 

(Nt) St. assay 11/16t 



SC0 ASSAY RRHANY TABLE WNTIHUD 

L 

Sample 
Nueber 

34 
-11_ 

36AD 
-__I 

36B 

36811 

37h 

37M 

378 

37BA 

3aA 

38M 

388 

39A 

39M 

398 

4OA 

408 

4lA 

4lB 

42A 

42M 

42Mn 

42B 

4M 

438 

43BA 

Date 
toll. 

- 
11-20 

U-20 

H-20 

11-20 

11-20 

11-20 

11-20 

U-20 

11-20 

11-20 

11-20 

11-20 

11-20 

11-20 

11-20 

H-20 

11-20 

11-H) 

H-20 

11-H) 

u-20 

11-H) 

11-20 

11-20 

u-20 

Water 

Depth 

la 

-m. 

la 

la 

la 

la 

la 

la 

la 

ll 

la 

la 

la 

la 

ll 

la 

la 

la 

la 

la 

ll 

la 

la 

la 

ll 

la 

Assay 
m 

Stand. 

stand. 

stand. 

stand. 

stand, 

1OOI 

stand. 

1OOI 

stand. 

stand. 

stand. 

stand. 

stand. 

staid. 

stand. 

!stand. 

stard. 

staxi. 

stand. 

1001 

1OOt 

stand. 

stand. 

stand. 

1001 

--_I_ --w-v 

11-21 22.5 17-29 4.4 3-6 1.06 
----I_- 
11-21 0.7 O-100 151.0 l-22881 0.47 

v----m 

11-21 1.1 l-2 92.6 47-183 0.71 
mm---- 

11-21 >lOO\ - - - - 
--m--v 

11-21 HO01 - - - - 

11-21 I >lOO\ j - I - ) - ] - 

11-21 1 >lOOI 1 - 1 - 1 - I - 

11-21 1 0.7 1 O-546 1 135.5 IO-100121) 0.31 

11-21 1 2.3 1 2-3 1 43.5 1 N-62 1 0.62 

11-21 1 7.6 1 4-16 1 13.2 1 6-27 1 0.69 

11-21 1 0.2 ) O-614 1 406.2 ~D-1012B91 0.23 

11-21 1 2.0 ) l-6 ) 50.1 1 16-139 1 0.52 
-I- I-l-l -k--- 
11-21 1 5.4 1 4-8 1 111.4 1 13-26 1 0.60 
----l---l----lI----l- 
11-21 ] HO01 I - 4 - 1 - 1 - 

11-21 1 >lOO\ 1 - I - I - I - 

11-21 1 25.1 1 15-43 1 4,O 1 2-7 1 1.60 
-I--- I- -I- i I- 
ll-21 ) 43.5 1 19-97 1 2.3 ) l-5 1 1.29 

11-21 1 62.0 ] 5-744 ) 1.6 1 O-19 ] 1.41 

11-21 >1001 - - - 0.91 
I_----- 

11-21 >1001 - - - 1.10 
v-p--- 

11-21 62.0 46-84 1.6 l-2 1.09 

11-21 6.3 5-U 15.8 13-19 0.89 
---me- 
11-21 >1001 - - - 0.90 

-7-w-v 

11-21 NO01 - - - - 

cments 

(Duplicate assay) 

(AR) St. asayv/l6\ 

Light level A u/cone. 

(Ax) ’ ’ a ’ 

LiQbt level * u/Km. 

(Ax) a ’ ’ m 

(Alt) St. assay u/l61 

(AR) St. assay u/l61 

Light level * v/cm. 

Light level h u/am 

(An.) 1001 may 

(Duplicate assay) 

(AR.) 1001 Assay 



sImNl cm llmul uam SnRveY (mc) M-25-91 ASSAY sumRY TABLE 

later 
Depth 

951 
CL 

’ Slope 1 comlts Temp. do2 Salin. Condu. EC50 
(Cl (PPd (ppt) W/n) WE 

-- B-P 
19.0 a.0 1.8 2800 >lOO\ 

-p-v- 
20.0 9.5 1.8 2700 >1001 

m--m- 
20.0 8.9 2.0 2900 >1001 

Sanple Date The 
Number col/nul 

--- 
1 10/25/91 11:45 

--F 

2 10/25/91 12:OO 
-- 

3 10/25/91 12:10 
--- 

4 10/25/91 12:i 
-7- 

5 10/25/91 2:45 
--- 

6 10/25/91 12:30 
--- 

7 10/25/91 12:37 
--- 

0 10/25/91 12:45 

I ,- - I 0.51 

0.5P 

0.75 

0.5m 

1.01 

<o.zsa 

- - 

0.79 - 

20.0 1 9.0 1 0.5 1 800 ( >1001 - , 0.64 ] 
-- 

21.0 10.0 0.0 550 mo\ - - 
v--v--- 

21.0 10.5 0.2 650 >loM - - 
---_I_--- 

21.0 12.4 0.0 410 >lW! - - 
---v--- 

20.0 7.0 0.5 460 >1001 - - 
---v--- 

20.0 12.4 0.0 140 >1001 - - 

0.5m 

0.255 

1:w 9 10/25/91 
-- 

10A 10/25/91 
-- 

106 10/25/91 

l.Ol 

surface 

-~ 

19.0 

19.0 

24.0 

22.0 

_~_~~ ~__~ ~~ 
8.8 0.0 59 >1001 - 0.28 

mv---- 

8.6 0.0 60 no01 - 0.71 
,-,w-ve- 

14.8 0.2 230 >1002 - - 
e--y-- 

5.2 0.0 250 >lOO\ - - 
v---e-- 

0.6 0.0 260 >100: - - 

1:40 

1:40 3.om 

osm ll 10/u/91 
-- 

12A 10/25/91 
-- 

128 10/25/91 

2:OO 

2:05 surfact 

2.h 21.0 2:05 

2:30 

2:lO 

22.0 7.6 0.0 220 >1002 - - 
-7---- 

0.7 0.0 100 >lW1 - - 
-y--v- 

1.2 0.0 200 >lW1 - - 

13A 10/25/91 
-- 

138 10/25/91 
-- 

14A 10/25pr 

surface 

l.OU 2l.O 

surface HI.0 2:20 

2:20 

3:15 

3.01 16.0 0.8 0.0 I30 >lW1 - - 
v--v-- 

- 0.0 19 >lOO\ - 0.77 

148 10/u/91 
-w 

13 lo/up1 0.25l 
,- 

14.5 

12.5 1 - ( 0.0 1 10.5 1 MO1 1 - ( 0.75 1 16 1ofzsp1 
-m 

17 10/25/91 
-- 

18 10/25/91 
-- 

19 10/25/91 
-- 

20 w/91 _I_- 
21 10/25/91 

-m 

22 10/25/91 
-- 

2.3 10/25/91 

4:05 

3:15 

1.01 

0.9 
)- 
I II.51 

--~-~ -~~~- ~ ~~ ~~~ 
I2.0 3.0 4500 >lOo? - - 

v--m-w 

10.1 3.0 46W Ho01 - 0.21 
---w-w 

14.0 4.0 6200 >lOO? - - 

20.0 

3.25 M.0 

0.25l 22.0 

21.0 1.4 4.0 >lW1 I - 1 0.44 I 7Wo 

7500 

6000 

5200 

22.0 12.4 4.1 >lW1 1 - 1 - 1 
-I -I- I 

23.0 Il.8 4.0 >1001 ( - 1 - I 4:lO 

435 
-I -l- I 

22.0 12.0 3.5 >lW1 1 - 1 - I 



Sample Date Tire Rater Teup. d02 Salin. Conda. &t50 951 Slope cumats 
Rumber #rl/run Depth K) Pm Value CL 

w--B-B ---- 
74 10/25/91 5:30 0.51 23.0 14.6 y 9500 >I001 - - 

-e-p- -w-v-- 
25 10/25/n 5:15 0*5m 21.0 5.4 3.5 5500 78.02\ 11-426 1.94 

-w-w---m--- 

26 10/25/91 5:40 1.01 21.0 12.2 6.3 10000 HO01 - - 
---------__I- 

27 ll/7/91 1o:u l.Om 12.5 13.2 7.5 10000 >loO\ - - 
--p-m------ 

28 u/7/91 10:45 1.01 12.5 14.0 8.0 10000 >lOO\ - - 
-------v-y- 

29 11/7/91 11.02 LOB 12.5 14.0 8.0 10500 >I001 - - 
--p---v---- 

30 11/7/91 11:12 1.01 13.0 14.0 8.0 lo500 >100: - - 
----- <-w--v- 

31 u/7/91 11:28 l.Om 13.0 13.5 a.0 10500 >1001 - - 
-------m-v- 

32 ll/1/91 ll.35 LOB 14.0 9.0 s.25 11000 >lOO\ - - 
----_I_- --v- 

33 u/7/91 11:40 LOB 15.0 8.8 7.0 11000 >1001 - - 
--_I_- -m-y--- 

34 11/7/91 II:47 Lam 13.0 LO 7.5 10000 >1001 - - 
__I---------- 

35A U/7/91 12:00 surface 13.0 8.8 5.5 7000 >lOM - - 
~--~~~~--I~ 

358 u/7/91 lo:50 2.5a 13.0 9.3 5.5 7508 >1001 - - 
---- --v-m-- 

36 u/7/91 3:50 1.01 12.5 - 0.0 16.5 >lOO\ - - 
--_I_- ------- 

37A 11/7/91 12:U surface 14.0 I.8 5.0 7000 >1001 - - 
---- -v----p 

378 U/7/91 12:47 2.01 13.0 LO 6.0 8000 >I008 - - 
---I__ -v--p-- 

3a u/l/91 1:39 0.5r 14.5 12.5 6.0 Boo0 >lOO\ - - 
-I--- -v---v 

39A u/7/91 1:45 sEfa!ze 14.0 - 5.5 75Do >I001 - - 
--.----__I---- 

39B U/7/91 l:45 2.01 13.0 - 6.0 7aOO >lOO\ - - 
-- ----v-w-- 

40 ll/7/91 2:oo 1.01 14.0 - 5.0 7GaO >1001 - - 
-e---- ----- 

4lA 11/I/71 2:05 surface 14.0 - 3.25 4500 x001 - - 
-v---- y---e 

4lB 11/7/91 2:05 3.01 14.0 - 3.25 4500 mo\ - - 
-e-- -m--w-- 

.42 u/1/91 3:35 1.01 12.0 - 0.0 5 x001 - 0.12 
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Appendix C-3. Pore water bioassay results for Microtox and lettuce 
and root elongation studies, Slocum Creek project, June, 1992. 

seed germination 

Gorminatlon l s Root Length as 
Sl1. Date Colkctod Data Analyzod Sallnlty EC50 a Y control K Control 

SC? 

SC2 

SC3 

SC4 

SC4" 

SC5 

SC6 

SC? 

SC6 

SC6" 

SC9 

SC 10 

SC11 

SC 11 l * 

SC12 

SC 12 l * 

SC13 

SC 13 l - 

SC14 

SC 15 

SC16 

SC16" 

SC?? 

6/3/92 6/4/92 

613192 6/4/92 

6/3/92 614192 

6/3/92 6/3/92 

613192 6122192 

613192 613192 

6/3/92 6/3/92 

613f92 613192 

613192 613192 

613192 6122192 

613192 613192 

613192 6/3/92 

6/3/92 613192 

613192 6122192 

613192 6/4/92 

6/3/92 6122192 

6/3/92 613192 

6/3/92 6/22/92 

613192 613192 

615192 615192 

615192 615192 

615192 6122192 

613192 614192 

6.5 

6.12 

5.2 

4.2 

7 

5.5 

5 

5.6 

2.6 

0.5 

3.9 

1 

1 

0.05 

0.5 

0.5 

7.2 

>lOO 
>lOO 
10.1 
10.5 
24.3 
25.4 
0.48 
0.73 
0.8 

0.01 
*loo 
,100 
>lOO 
,100 
,100 
,100 

9.7 
9.9 

27.2 
15.4 
14.4 
14 

66.6 
63.7 
55.3 
54.6 
,100 
,100 
91.7 
95.4 
>lOO 
,100 
58.2 
76.4 
.lOO 
>lOO 
58.9 
61.8 
30.5 
42.1 
.lOO 
>lOO 
>lOO 
>lOO 

31 

6.9-11.3 
9.6-11.5 

20.3-29.2 
22.0-29.4 

.ll-2.1 
.03-16.7 
.25-2.6 

.005-.31 

96.7 81.6 

100 60.6 

93.3 55.0 

90 46.4 

7.9-11.8 
7.9-12.3 

24.8-29.7 
14.3-16.6 
10.3-19.9 
9.6-20.4 

61.5-72.0 
53.9-75.3 
44.9-60.1 
41.6-71.6 

100 70.4 

90 79.3 

96.7 75.3 

96.7 53.2 

90 59.6 

100 125.4 

90 116.2 

75.6-111.3 
76.2-119.3 

100 108.6 

38.0-89.2 
65.7-88.9 

100 75.9 

52.9-65.3 
55.2-69.0 
27.0-33.5 
37.5-47.3 

100 107.2 

100 147.4 

90 137.2 

29.3-32.6 86.7 55.9 
38.3 34.4-42.6 



Appendix C-3 cont’d. 

Germination es Root Length l a 
SIta Date Collected Dete Analyzed Sallnlty EC66 a % Control K Control 

SC18 

SC19 

SC 19” 

SC20 

SC 20” 

SC21 

SC22 

SC23 

SC24 

SC25 

SC 25” 

SC26 

NR27 

NR26 

NR 29 

NR30 

NR31 

HC 32 

HC33 

HC34 

HC35 

HC36 

HC37 

6/3/92 

6/3/92 

613192 

613192 

6/3/92 

613192 

613192 

613192 

6/3/92 

6/3/92 

613192 

613192 

614192 

614192 

614192 

614192 

614192 

614192 

6f4f92 

614192 

614192 

614192 

614192 

6/4/92 

6/4/92 

6/22192 

614192 

6122192 

614192 

6/4/92 

614192 

614192 

614192 

6122192 

614192 

6f4192 

614192 

614192 

6f4l92 

614192 

6/4/92 

614192 

6/4/92 

614192 

614192 

6/4/92 

6.9 

7 

6 

8.9 

5 

2 

8.1 

2.9 

10.1 

13 

13.2 

12.5 

12 

13 

10 

11 

10 

10 

2 

7.3 

5.8 
5.7 
14.1 
14.7 
51.6 
31.7 
4.2 
5 
7 

3.6 
34.4 
15.7 
49.5 
48.2 
12.4 
13.6 
WlOO 
74.1 
14.7 
14.7 
22.3 
19.2 

8 
7.8 
64.7 
62.1 
*lOO 
,100 
>lOO 
>lOO 
>lOO 
.lOO 
WlOO 
,100 
17.6 
18.4 
11.1 
15.5 
3.8 

0.93 
21 .l 
22.2 
10.9 
13.2 
>lOO 
,100 

3.0-11.3 
2.6-11.4 
9.2-21.5 
9.4-23.1 

38.7-68.9 
27.9-35.9 

2.2-8.0 
2.0-8.5 

2.9-16.7 
1.0-13.1 

4.4-269.4 
11.7-21.0 

12.4-197.6 
12X-185.3 

9.1-16.9 
106-16.1 

0.6-9835.9 
6.9-24.4 
6.4-25.8 
17.8-27.9 
14.6-25.4 
6.2-10.3 
6.7-10.6 

29.9-140.1 
45.8-84.1 

16.4-16.9 
17.5-19.3 
8.0-15.6 
10.7-22.4 
0.75-16.9 
0.43-2.0 
15.8-26.2 
16.5-29.9 
6.4-14.0 
10.4-16.6 

96.7 54.0 

93.3 42.5 

90 

66.7 40.8 

100 77.0 

96.7 47.7 

90 46.3 

96.7 37.4 

44.5 

90 76.0 

93.3 75.4 



Appendix C-3 cont’d. 

krmlnatlon as Root bngth as 
site Date Collected Data Anrlyzed Sallnlty EC!30 a K Control % Control 

HC 37 l * 

HC38 

HC36" 

HC39 

HC 39 l * 

HC40 

HC 40" 

HC42 

HC 43 

HC43" 

GCl 

GC 1 l * 

GC2 

GC2" 

GC3 

GC3” 

GC4 

GC4" 

GC5 

GC5" 

GC6 

GC7 

GC8 

614192 

6/4/92 

8/4/92 

6/4/92 

614192 

614192 

614192 

615192 

6/4/92 

614192 

6/l 1 I92 

6/11/92 

6111192 

6111192 

6Jl l/92 

6111192 

6111 I92 

6111192 

6/11192 

6111192 

6Jllf92 

6Jll J92 

6111192 

6122f92 

6l4f92 

6122192 

6f4l92 

6/22/92 

6/4/92 

8f22J92 

6f5f92 

6f4f92 

6122192 

6f12J92 

6122192 

6/l 2J92 

6122192 

6f 12f92 

6122182 

6f 12i92 

6l22f92 

6f 12192 

6122192 

6f 12192 

6/12/92 

6112192 

3 

6 

6.5 

6.5 

0 

5 

2.5 

2 

0.5 

0.5 

0 

0 

0.5 

10.5 

WlOO 
,100 

6.4 
1.7 

18.6 
0.39 
22.9 
23.6 
37.8 
35.3 
5.5 
8.5 

22.9 
17.6 
72.6 
91.7 
10.5 
9.7 
10.2 
5.9 
7.4 
6.6 

22.7 
23.6 
10.2 
11.3 
14.4 
11.3 
4.5 
4.3 

20.1 
12.5 
3.5 
4.8 
3.2 

0.14 
1.2 
2.6 

59.8 
45.3 
7.9 
6.7 

23.7 
26.5 
,100 
.lOO 

3.2-12.7 
.075-3.8 

14.6-24.2 
.05-3.1 

19.1-27.7 
16.9-29.4 
32.4-44.6 
31.3-39.9 

3.6-8.5 
5.7-12.6 
16.3-32.2 
13.4-23.2 
60.7-66.6 

60.8-138.3 
7.9-13.9 
7.9-12.0 
5.4-l 9.3 
2.4-14.7 
5.6-9.3 

6.6-11.9 
18.1-28.4 
20.6-26.9 
8.6-12.1 
10.2-12.6 

. 10.1-20.5 
6.9-18.4 
2.2-8.1 
2.3-8.1 

13.7-29.4 
7.1-22.2 
1.9-6.2 
2.4-9.7 
1.8-5.7 
.03-.56 

0.45-3.3 
1.5-4.6 

47-O-76.1 
35.3-58.1 
4.3-14.3 
5.5-13.8 

21.0-26.7 
25.4-31.9 

100 73.4 

100 53.6 

96.7 57.3 

96.7 149.1 

66.7 47.0 

56.7 15.7 

90 34.5 

90 40.4 

86.7 51.5 

90 

100 

93.3 

41.6 

83.1 

59.4 



Appendix C-3 cont’d. 

Site Dstr Collected Date Analyzed Sallnlty EC50 a Germination as Root Length as 
% Control K Control 

Gc9 6/l 1 I92 6112192 10.5 12.8 9.2-17.5 
11.8 6.6-l 9.7 

GC 10 6/l 1 I92 6/l 2192 11.5 ,100 
rlO0 

Samples selected for plant growth study, original pore water samples wore 
rerun at the time the plant growth study was set up. 



Appendix C-4 
Growth and biomass measurements of sago pondweed grown in 
sediments collected from Slocum (SC), Hancock (HC) and Goose 
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Appendix C-4. Growth and Momasfs measurements of ago pondweed grown In sediments 
collected from Slocum (SC), Hancock (HC), and Goose (GC) Creeks, North Carolina, June, 1992 

InlSdFrabh FtndFre6h FrechWt %Chngcl FrwhWt Numbnofbqert~af 
Treatment Rm Days Weight (a) Weloht (a) as KCoMd Fresh Wt ~)cCaMol w Lenath@m) Dry Wt. (a) 

HC30 
kc30 
Hc39 
HC39 
HC39 
HC39 
HC39 
HC39 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
sm 
SC4 
SC4 
SC4 
SC2 
sa 
SC4 
SC4 

SC1 1 
SC11 
SC11 
SC11 
SC11 
SC11 
SC11 
SC11 
sac 
SC20 
SC20 
scxl 
SC20 
SC20 

SC20 
HC3S 
HC38 
Hc3s 
HC38 
HC38 
HC38 

1 21 0.34 4.89 140.1 1279.4 74.4 a 59.3 0.578 
1 21 0.21 3.83 108.4 1828.8 04.7 12 42 0.48 
1 21 0.18 4.35 129.9 2810.8 lS2.2 11 48.4 0.498 
1 21 0.39 4.62 135.0 1059.0 81.8 8 41.2 0.552 
1 21 0.2 3.51 104.8 1865.0 98.2 8 05 0.375 
1 21 0.28 4.88 139.2 1892.3 90.4 13 41.5 0.553 
1 21 0.21 3.84 105.7 1585.7 82.2 13 48.2 0.411 
1 21 0.24 0.7 20.9 191.7 11.1 8 44.5 0.057 
1 21 0.89 4.97 148.4 820.3 38.1 13 52.5 0.793 
1 21 0.22 2.58 78.4 1083.6 81.1 9 39.1 0.388 
1 21 0.31 3.18 95.0 925.1 53.8 9 43.2 0.34 
1 21 0.18 2.88 86.1 1483.3 88.2 7 68 0.384 
1 21 0.38 3.98 118.8 1037.1 SO.3 15 SQ.4 0.649 
1 21 0.14 1.87 49.9 1092.9 63.8 11 42.1 0.182 
1 21 0.32 3.32 99.1 037.5 64.8 10 37 0.444 
1 21 0.18 3.87 109.8 2193.8 127.8 11 59.5 0.478 
1 21 0.3 8.41 191.4 2036.7 118.4 9 62.2 0.818 
1 21 0.18 7.24 218.2 4425.0 257.2 14 62.5 0.813 
1 21 0.22 5.87 176.3 2588.2 149.3 12 63.5 0.591 
1 21 0.11 8.32 188.9 4738.4 275.3 9 64.3 0.518 
1 21 0.1 5.42 181.9 8320.0 309.2 8 88.2 0.493 
1 21 0.12 5.34 189.5 4350.0 252.9 10 84.9 0.428 
1 21 0.21 4.02 143.9 2195.2 127.8 0 49.2 0.457 
1 21 0.14 4.33 129.3 2992.9 174.0 11 54 0.389 
1 21 0.7 4.05 120.9 478.8 27.8 9 43 0.505 
1 21 0.2 1.71 51.1 755.0 43.9 5 47.2 0.207 
1 21 0.17 1.92 87.3 1029.4 69.8 8 48 0.237 
1 21 0.18 2.7 80.8 1400.0 81.4 8 45.2 0.397 
1 21 0.22 3.04 90.8 1281.0 74.5 11 44.1 0.491 
1 21 0.22 3.18 95.0 1345.6 78.2 12 50.6 0.409 
1 21 0.3 2.89 80.3 798.7 48.3 10 38.8 0.379 
1 21 0.3 2.41 72.0 703.3 40.9 8 51.1 0.274 
2 21 0.18 1.52 41.9 744.4 02.5 9 43 0.175 
2 21 0.25 1.1s 32.5 372.0 41.2 5 27 0.118 
2 21 0.5 2.98 82.1 498.0 55.0 13 42 0.4 
2 21 0.2 1.95 53.7 876.0 06.0 9 30 0.183 
2 21 0.25 1.81 44.4 544.0 SO.3 8 32 0.151 
2 21 0.3 2.08 57.3 593.3 85.7 9 35 0.248 
2 21 0.3 1.98 54.0 553.3 81.3 a 25.8 0.242 
2 21 0.38 2.41 88.4 589.4 83.1 7 38.6 0.334 
2 21 0.28 1.72 47.4 681.5 82.2 9 28.8 0.231 
2 21 0.29 1.62 44.8 468.8 50.8 5 38.6 0.151 
2 21 0.18 2.02 55.7 983.2 108.7 8 44.9 0.222 
2 21 0.2 1.94 83.5 870.0 98.4 0 32.5 0.238 
2 21 0.33 2.51 89.2 880.8 73.2 8 27.1 0.278 
2 21 0.19 0.85 23.4 347.4 38.5 3 31 0.085 
2 21 0.18 1.28 35.3 700.0 77.6 7 30 0.124 
2 21 0.3 2.25 82.0 850.0 72.0 6 35.5 0.274 
2 21 0.17 1.8% 43.5 829.4 91.9 8 29.5 0.188 
2 21 0.13 0.89 19.0 430.8 47.7 3 33.8 0.059 
2 21 0.24 1.27 35.0 429.2 47.6 6 35.1 0.187 
2 21 0.11 0.41 11.3 272.7 30.2 2 28 0.038 
2 21 0.44 2.47 88.1 481.4 61.1 0 38.4 0.294 
2 21 0.22 1.71 47.1 877.3 75.0 10 41.8 0.21 



Appendix C-4 co&d. 

InlUalFmh FMFmeh FrmhWt %Chqp FnrhWL NutnbwofLongmtLeel 
Treatment Rm Dam Welaht (a) Weight (II) us%Control Fresh Wt as%Cantrol Rhizomes Lenpthkm) Dry Wt. to) 

HC3S 
HC3S 
a3 
Gu 
m 
m 
a3 
oc3 
c323 

* Gu 

SC19 

SC19 
SC19 
SC19 
SC10 

SC19 
SC19 

SC19 
HC37 
HC37 
HC37 
HC37 
HC37 
HC37 
HC37 

Hc37 

sea 

SC8 

sea 

sea 

SC8 

SC8 

sea 

see 

Gc4 

oc4 

cr=4 

aa 

oc4 

Gu 

2 21 0.18 1.82 44.6 800.0 88.8 5 43 0.158 
2 21 0.28 1.38 38.0 392.9 43.8 7 38 0.141 
2 21 0.24 1.08 29.2 341.7 37.9 5 23.5 0.11 
2 21 0.25 1.25 34.4 400.0 44.3 6 33.2 0.158 
2 21 0.13 1.54 42.4 1084.6 120.2 8 39 0.182 
2 21 0.16 1.28 34.7 887.5 70.2 9 31.5 0.173 
2 21 0.23 1.87 48.0 828.1 69.4 8 40.8 0.248 
2 21 0.18 0.83 22.9 453.3 6a2 4 45.5 0.11 
2 21 0.12 0.73 20.1 808.3 58.3 8 35.2 0.099 
2 21 0.27 1.84 45.2 507.4 58.2 8 35.4 0.285 
2 21 0.5 8.86 183.5 1232.0 138.8 15 48 0.583 
2 21 0.42 3.5 08.5 733.3 61.3 12 41.7 0.321 
2 21 0.85 5.41 149.1 683.8 97.9 14 48.8 0.871 
2 21 0.29 3.78 104.2 1203.4 133.3 10 51.4 0.431 
2 21 0.2 2.17 89.8 985.0 109.1 11 42.8 0.172 
2 21 0.42 4.54 125.1 981.0 108.7 12 46 0.449 
2 21 0.51 4.55 125.4 792.2 67.0 13 44 0.573 
2 21 0.21 2.58 70.5 1119.0 124.0 9 44.5 0.231 
3 21 0.28 3.21 128.0 1134.8 165.3 9 38.5 0.434 
3 21 0.39 2.88 105.2 587.2 80.4 7 45.5 0.327 
3 21 0.2 1.9 74.6 850.0 118.3 7 41 0.151 
3 21 0.31 2.33 91.5 851.8 89.2 10 84 0.323 
3 21 0.44 3.9 153.1 786.4 107.6 12 34 0.402 
3 21 0.32 1.91 75.0 496.9 68.0 10 29.8 0.194 
3 21 0.41 1.84 04.4 300.0 41.1 3 35.2 0.127 
3 21 0.35 2.23 87.8 537.1 73.6 8 39.2 0.229 
3 21 0.29 2.17 as.2 848.3 68.7 9 41 0.23 
3 21 0.45 4.21 185.3 835.8 114.4 9 34 0.394 
3 21 0.28 2.24 66.0 781.5 104.2 8 41 0.212 
3 21 0.28 1.10 48.7 325.0 44.5 7 33 0.098 
3 21 0.13 2.23 87.8 1815.4 221.1 7 82 0.229 
3 21 0.3 2.40 07.8 730.0 99.9 8 87 0.252 
3 21 0.18 1.43 58.1 793.8 108.8 8 41 0.152 
3 21 0.42 2.34 91.0 457.1 82.8 10 32 0.289 
3 21 0.28 1.84 72.2 657.1 78.3 7 49.5 0.272 
3 21 0.32 1.91 75.0 408.9 88.0 8 31.5 0.222 
3 21 0.28 1.54 80.5 450.0 81.8 5 41 0.21 
3 21 0.34 1.48 58.1 335.3 45.9 8 25.7 0.204 
3 21 0.32 1.82 83.8 408.3 65.8 8 30.5 0.241 
3 21 0.41 2.16 84.8 428.8 58.4 8 43.5 0.249 
3 21 0.57 2.78 109.2 387.7 53.1 10 32 0.389 
3 21 0.35 1.89 74.2 440.0 80.2 8 37 0.288 
3 21 0.81 2.73 107.2 435.3 89.8 10 63 0.297 
3 21 0.88 6.44 213.8 871.4 119.3 D 78.8 0.588 
3 21 0.14 1.11 43.8 892.9 04.8 8 41.5 0 133 
3 21 0.33 1.84 84.4 307.0 54.3 5 40.7 0.162 
3 21 0.29 3.71 145.7 1179.3 181.4 8 so 0.498 
3 21 0.27 1.88 77.0 825.9 85.7 7 43.5 0.271 
3 21 0.14 1.79 70.3 1178.8 181.3 0 40.8 0.207 
3 21 0.4 4.08 159.4 915.0 125.2 10 59.5 0.420 
3 21 0.53 1.81 71.1 241.5 33.1 7 41 0.255 
3 21 0.43 1.88 73.0 332.8 45.5 5 38 0.243 
3 21 0.25 1.25 49.1 400.0 S4.7 7 29.7 0.179 
3 21 0.14 0.83 32.8 492.9 87.5 8 22.7 0.113 
3 21 0.14 0.88 34.8 628.8 72.3 4 30 0.111 
3 21 0.41 1.93 75.8 370.7 SQ.7 7 39 0.258 



Appendix C4 cont’d. 

lnltialFresh RnidFRch FmhWt. Kchpnoe FmshWl NumhefofbmQastLeef 
Treatment km Days WeiQht (a) Weight (0) as%Coconbd Fresh Wt. &s WConbd Rhlromes l.enQth(cm) Dfy Wt. Ca 

Gc2 
a2 
Gc2 
Gc2 
Gc2 
m 
Gc2 
Gc2 

SC18 
SC18 
SC18 
SC18 
SC18 
SC18 
SC18 
SC18 
Hue 
HUO 
H-0 
HUO 
HUO 
HUO 
HUO 
HUO 
HC43 
HU3 
HC43 
HU3 
HU3 
HU3 
HU3 
HU3 

3 21 
3 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 

Qcl 5 21 

0.82 2.46 98.8 298.8 40.8 7 38 0.303 
0.27 0.84 25.1 137.0 16.6' 3 31 0.0573 
0.32 4.00 158.3 1175.0 117.0 10 47.2 0.378 
0.21 2.17 64.2 933.3 92.9 8 88.2 0.223 
0.21 3 118.4 1328.6 132.3 8 53.8 0.398 
0.38 4.44 172.2 1066.4 108.4 10 4s 0.549 
0.24 3.95 183.2 1545.8 153.0 9 54.2 0.448 
0.15 2.04 79.1 1280.0 128.5 8 59 0.217 
0.24 3.12 121.0 1200.0 119.5 9 82 0.328 
0.31 1.72 88.7 454.8 45.3 s 38.5 0.137 
0.28 1.08 41.1 278.8 27.7 5 30 0.003 
0.2 1.85 84.0 725.0 72.2 8 38.5 O.lQQ 

0.17 0.93 38.1 447.1 44.5 4 38.5 0.085 
0.28 1.89 65.0 503.8 so.1 0 2s 0.197 
0.15 0.98 38.0 553.3 85.1 8 31 0.1 
0.28 0.83 24.4 125.0 12.4 2 30 0.054 
0.26 1.95 75.8 880.0 67.7 4 44 0.222 
0.14 0.47 18.2 235.7 23.5 2 29.3 0.04 
0.18 1.43 55.5 793.8 79.0 0 20 0.199 
0.18 0.88 33.4 437.5 43.6 3 28.8 0.11 
0.13 1.01 39.2 878.9 67.4 7 19.6 0.163 
0.15 1.27 49.3 748.7 74.3 8 34.5 0.18 
0.34 1.57 80.9 381.6 38.0 6 31.6 0.218 
0.21 1.28 49.8 509.5 80.7 5 38.3 0.131 
0.35 2.77 107.4 891.4 S&(1 7 41.6 0.393 
0.12 0.93 38.1 875.0 87.2 4 23 0.109 
0.3 2.33 90.4 878.7 87.4 9 37 0.325 

0.32 1.82 82.8 408.3 40.8 4 40 O.lSS 
0.28 1.74 87.8 589.2 88.7 4 32.2 0.231 
0.23 1.2 48.8 421.7 42.0 3 31.6 0.118 
0.21 0.47 18.2 123.8 12.3 1 32 0.042 
0.33 2.17 84.2 557.8 55.5 8 29.6 0.224 
0.3 2.4 93.1 700.0 89.7 7 44 0.291 

0.25 1.5 58.2 600.0 40.8 8 31.5 0.147 
0.35 2.98 115.6 761.4 74.8 8 33.5 0.353 
0.17 0.43 18.7 152.8 16.2 3 24.2 0.043 
0.28 0.83 24.4 125.0 12.4 3 28.5 0.084 
0.28 2.08 79.9 892.3 80.9 9 35 0.284 
0.15 0.81 23.7 308.7 30.5 8 18 0.056 
0.31 0.84 32.8 171.0 17.0 8 29 0.118 
0.35 0.44 17.1 25.7 2.8 4 19.1 0.053 
0.28 1.24 4S.l 342.9 34.1 7 29 0.110 
0.25 1.88 119.5 572.0 132.1 5 43 0.15 
0.19 0.84 45.6 23S.S S4.7 3 20 0.08 
0.23 0.57 40.8 147.8 34.1 2 24.2 0.05 
0.19 0.42 20.9 121.1 27.9 1 20.8 0.05 
0.15 0.33 23.5 120.0 27.7 2 16.5 0.03 
0.2 2.4 170.7 1100.0 254.0 7 42 0.27 

0.32 4.82 328.7 1343.6 310.3 13 38.5 0.49 
0.2 1.69 113.1 896.0 180.5 7 38.5 0.17 
0.4 1.74 123.8 335.0 77.3 4 34 0.18 

0.34 0.87 47.7 97.1 22.4 1 28.3 0.06 
0.3 0.57 40.8 90.0 20.8 3 21.3 0.05 

0.32 1.03 73.3 221.9 51.2 4 32.5 0.1 
0.48 1.0 135.2 295.8 88.3 7 30.5 0.22 



Appendix C-4 cont’d. 

Initial Fresh Final FM Frech Wt. Wchanp Fred! Wt Number of Lonpct Leaf 
Treatment Rm Dws Weloht (a) Weloht 19) M W Conhol Fresh Wt a8 K Control w Lenqth(cm) Dry Wt. (q) 

Gel 
GCl 
Gel 
Gc5 
Gcb 
Gc!i 
Gc5 
Gc5 
GE25 
m 
Gc5 

SC13 
SC13 
SC13 
SC13 
SC13 
SC13 
SC13 
SC13 

SC25 

SC25 

SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
HUQ 
HC39 
HC39 
Hc39 
HUQ 
HUQ 
HUB 
HUQ 
SC4 
su 
su 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

su 1 

21 0.53 2.04 145.1 284.9 85.8 8 
21 0.23 0.52 37.0 128.1 29.1 3 
21 0.4 1.41 100.3 252.5 68.3 4 
21 0.25 0.87 40.8 128.0 29.8 2 
21 0.18 0.0 84.0 482.5 108.8 8 
21 0.17 0.3 21.3 78.8 17.7 1 
21 0.35 1.24 88.2 254.3 58.7 7 
21 0.32 2.01 143.0 828.1 121.9 5 
21 0.10 0.41 20.2 115.8 26.7 2 
21 0.22 1.32 93.9 500.0 115.4 5 
21 0.33 0.77 54.8 133.3 30.8 4 
21 0.15 0.58 39.8 273.3 83.1 3 
21 0.17 0.38 25.6 111.8 25.8 3 
21 0.38 1.42 101.0 294.4 86.0 8 
21 0.38 1.47 104.8 308.3 71.2 7 
21 0.21 0.57 40.8 171.4 39.8 2 
21 0.29 1.43 101.7 393.1 90.8 7 
21 0.33 1.11 79.0 238.4 54.8 5 
21 0.43 1 .QS 138.7 353.8 81.8 8 
21 0.39 3.11 221.3 807.4 181.0 7 
21 0.28 0.88 47.0 153.8 36.5 2 
21 0.29 0.92 85.6 217.2 so.2 4 
21 0.2 0.48 32.7 130.0 30.0 2 
21 0.2 1.08 78.8 440.0 101.8 5 
21 0.43 1.25 88.9 190.7 44.0 5 
21 0.14 0.83 59.0 492.9 113.8 4 
21 0.3 2.48 175.0 720.0 188.2 8 
7 0.11 0.28 70.27 138.4 165.0 nd 
7 0.19 0.25 87.57 31.8 35.9 nd 
7 0.15 0.25 87.57 88.7 75.8 nd 
7 0.29 0.55 14S.85 89.7 101.9 nd 
7 0.18 0.42 113.81 182.5 184.7 nd 
7 0.31 0.49 132.43 58.1 l 88.0 nd 
7 0.2 0.29 78.38 48.0 51.1 nd 
7 0.21 0.45 121.82 114.3 129.9 nd 
7 0.37 0.83 224.32 124.3 141.3 nd 
7 0.23 0.8 218.22 247.8 281.8 nd 
7 0.41 0.72 104.59 78.8 85.9 nd 
7 0.13 0.22 59.48 80.2 78.7 nd 
7 0.28 0.47 127.03 80.8 01.8 nd 
7 0.22 0.53 143.24 140.9 180.1 nd 
7 0.18 0.42 113.51 133.3 151.6 nd 
7 0.15 0.31 83.78 108.7 121.2 nd 
7 0.17 0.83 170.27 270.8 307.8 nd 
7 0.3 0.66 141.85 83.3 04.7 nd 
7 0.2 0.71 191.89 286.0 289.8 nd 
7 0.15 0.68 151.35 273.3 310.8 nd 
7 0.21 0.33 80.19 67.1 64.0 nd 
7 0.18 0.3 81.08 87.8 99.4 nd 
7 0.21 0.70 213.51 278.2 313.0 nd 
7 0.18 0.38 97.30 126.0 142.0 nd 
7 0.38 1.10 321.82 213.2 242.2 nd 
7 0.27 0.87 235.14 222.2 252.5 nd 
7 0.57 0.82 221.82 43.9 49.8 nd 
7 0.15 0.43 118.22 188.7 212.1 nd 

34 0.2 
28 0.04 

28.4 0.15 
29.4 0.05 
27 0.1 

19.2 0.11 
28.5 0.03 
38 0.28 

40.5 0.04 
40 0.15 

33.6 0.07 
27.5 0.07 
23 0.04 

34.5 0.18 
33.5 0.17 
28.5 0.05 
38.7 0.19 
28.8 0.14 
38 0.22 
38 0.25 
33 0.08 

30.5 0.09 
19.8 0.04 
37.5 0.1 
32 0.11 

30.1 0.08 
37 0.23 
nd nd 
nd nd 
nd nd 
Iid nd 
nd nd 
nd nd 
nd nd 
rid nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd rid 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 



Appendix C-4 cont’d. 

lnitlalFresh FkudFrash FreshWt. %Charge FreshWt Numberoflonpstbaf 
Treatment Rm Davs WelQht (p) Welqht (9) as%ConWol Fresh Wt. es %Conbd Rhkom@6 LenQth(Cm) th Wt. (!I) 

sea 
sea 
!xs 
SC8 
SC8 
!ss 
SC8 
SC8 

SC10 
SC19 

17 
17 
17 
17 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
2 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 

SC19 3 7 

0.21 0.88 178.38 214.3 243.5 nd 
0.13 0.15 40.54 15.4. 17.5 nd, 
0.23 0.87 181.08 191.3 217.4 nd 
0.2 0.48 124.32 130.0 147.7 nd 
0.3 0.56 78.86 83.3 78.6 nd 
0.1 0.19 27.24 90.0 84.7 nd 

0.38 0.78 108.98 100.0 84.2 nd 
0.24 0.52 74.55 118.7 109.9 nd 
0.21 0.58 83.15 178.2 1e5.9 nd 
0.29 0.72 103.23 148.3 139.8 nd 
0.23 0.43 81.65 87.0 81.9 nd 
0.4 0.92 131.90 130.0 122.4 nd 

0.23 0.83 90.32 173.9 183.8 nd 
0.54 1.38 197.85 155.8 148.5 nd 
0.3 0.54 77.42 80.0 75.3 nd 

0.39 0.93 133.33 138.5 130.4 nd 
0.1 0.25 35.84 150.0 141.2 nd 

0.15 0.39 55.01 180.0 160.7 Id 
0.45 0.71 101.79 67.8 84.4 nd 
0.18 0.37 53.05 105.8 99.4 nd 
0.21 0.81 87.48 190.5 179.4 nd 
0.17 0.82 88.89 284.7 249.3 nd 
0.32 0.5 71.88 58.3 53.0 nd 
0.38 0.9 129.03 150.0 141.2 nd 
0.27 0.39 55.91 44.4 41.8 nd 
0.14 0.31 44.44 121.4 114.3 nd 
0.15 0.25 35.84 88.7 82.8 nd 
0.29 0.85 94.82 127.8 120.1 nd 
0.18 0.4 57.35 122.2 115.1 nd 
0.14 0.21 30.11 50.0 47.1 nd 
0.82 1.14 183.44 83.0 79.0 nd 
0.11 0.18 25.81 83.8 59.9 nd 
0.4 0.72 103.23 80.0 75.3 nd 

0.17 0.31 44.44 82.4 77.8 nd 
0.2 0.33 47.31 85.0 81.2 lid 

0.39 0.78 108.98 94.9 89.3 nd 
0.39 0.83 119.00 118.4 111.6 nd 
0.37 0.81 118.13 118.9 112.0 nd 
0.34 0.88 94.82 94.1 88.8 nd 
0.35 0.84 120.43 140.0 131.8 nd 
0.4 0.98 140.50 145.0 138.5 nd 

0.32 0.58 83.15 81.3 78.6 nd 
0.22 0.39 55.91 77.3 72.8 nd 
0.28 0.49 70.25 75.0 70.8 nd 
0.45 0.87 85.49 48.9 39.2 nd 
0.32 0.88 112.28 175.0 140.3 nd 
0.43 0.94 119.94 118.8 95.1 nd 
0.19 0.38 45.93 89.8 71.8 nd 
0.18 0.37 47.21 105.8 84.8 rid 
0.31 0.5 83.80 81.3 49.2 nd 
0.18 0.4 51.04 122.2 98.0 nd 
0.22 0.33 42.11 80.0 40.1 nd 
0.84 0.88 112.2s 37.8 30.1 nd 
0.39 0.73 03.14 87.2 89.9 nd 
0.24 0.4 81.04 88.7 63.8 nd 

nd nd 
nd ’ nd 
nd nd 
tld nd 
nd nd 
nd nd 
nd nd 
nd nd 
rid nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd rid 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
rid rid 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd fd 
nd nd 
nd nd 
nd nd 
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InltialFresh FkulFresh FrcrhWt %Chanp FreshWt Numberoflongert&af 
Treatment Rm &#YS Weloht (a) Weight (0) 8s X ConVol Fresh Wt. cs WCanvol Rm Length&m) DIY Wt. (Q) 

SC19 
SC19 
SClQ 
SC19 
SC19 
HU7 
HU7 
HU7 
HU7 
HU7 
HU7 
HC37 
HU7 
Gu 
Gc4 
Gu 
Gu 
Qa 
ax 
Gu 
a% 

3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
3 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 

0.43 0.68 71.45 30.2 24.2 nd 
0.3 0.38 45.93 20.0. 18.0 nd 

0.89 1.22 155.88 78.8 81.8 nd 
0.31 0.32 40.83 3.2 2.8 nd 
0.29 0.35 44.88 20.7 18.8 nd 
0.13 0.18 20.41 23.1 18.5 nd 
0.4 0.83 80.38 57.5 48.1 tld 

0.25 0.3 38.28 20.0 18.0 nd 
0.3 0.71 90.59 138.7 109.8 f nd 

0.27 0.38 48.48 40.7 32.7 nd 
0.18 0.28 35.73 65.8 44.8 nd 
0.44 0.53 87.82 20.5 18.4 nd 
0.3 0.51 85.07 70.0 58.1 nd 

0.29 0.37 47.21 27.8 22.1 nd 
0.83 1.05 133.97 88.7 53.5 nd 
0.29 0.43 54.88 48.3 38.7 nd 
0.37 0.44 58.14 18.9 15.2 nd 
0.3 0.55 70.18 83.3 88.8 nd 

0.44 0.88 84.21 50.0 40.1 nd 
0.8 1.4 178.83 133.3 106.9 nd 

0.53 0.78 98.97 43.4 34.8 nd 
0.34 0.91 118.11 187.8 134.4 nd 
0.3 1.03 131.42 243.3 105.1 nd 

0.21 0.4 51.04 90.6 72.8 nd 
0.28 0.48 58.89 84.3 61.8 nd 
0.38 0.78 99.52 118.7 93.8 nd 
0.53 1.15 148.73 117.0 93.8 nd 
0.22 0.39 49.78 77.3 82.0 nd 
0.52 1.15 148.73 121.2 97.2 nd 
0.18 0.35 77.99 94.4 103.8 nd 
0.3 0.7 165.99 133.3 148.2 nd 

0.25 0.42 93.59 88.0 74.8 nd 
0.19 0.32 71.31 88.4 75.0 nd 
0.21) 0.83 140.39 125.0 137.1 lid 
0.24 0.51 113.85 112.5 123.4 nd 
0.18 0.28 82.40 55.8 80.0 nd 
0.22 0.38 84.88 72.7 79.7 rid 
0.14 0.38 80.22 157.1 172.3 nd 
0.22 0.45 100.28 104.5 114.8 nd 
0.34 0.74 184.90 117.8 129.0 nd 
0.12 0.23 51.25 01.7 100.5 nd 
0.18 0.2 44.57 25.0 27.4 nd 
0.14 0.28 67.94 85.7 94.0 nd 
0.19 0.41 91.36 115.8 127.0 nd 
0.17 0.35 77.99 108.9 118.1 nd 
0.25 0.49 109.19 98.0 105.3 nd 
0.29 0.54 120.33 88.2 94.5 nd 
0.28 0.38 84.88 35.7 39.2 nd 
0.24 0.5 111.42 108.3 118.8 nd 
0.37 0.58 129.25 88.8 82.2 rbd 
0.25 0.82 138.18 148.0 182.3 nd 
0.21 0.44 98.05 109.5 120.1 d 
0.51 1.13 251.81 121.8 133.3 nd 
0.17 0.33 73.54 94.1 103.2 nd 
0.35 0.94 209.47 rag.5 184.8 nd 

: :- 
nd nd 
nd nd 
nd nd 
nd ml 
nd nd 
nd nd 
nd IId 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
lid nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd tld 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
rid nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd lid 
nd nd 
nd nd 
ml nd 
nd rid 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
rid fld 
nd nd 
nd nd 
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Appendix C-4 co&d. 

InlttalFmsh FlnalFmsh FnahWt %Chan~e FreehWt NumberoflonQeetLeaf 
Treatment F&m w Welqht (q) Welqht fo) as% CO~IWOI Frerhk. PI% coned Rhitomea Lenothbm) 0~ Wt. &). 

HUO 4 7 0.38 0.86 144.85 80.8 

HC4O 
H-0 
HC40 
HCXO 
HC40 
HC43 
HC13 
HC43 
HU3 
HC43 
HC43 
HC43 
HC43 

4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
4 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 
5 7 

CoMRa 1 21 

0.28 0.48 108.98 84.8 
0.29 0.44 98.05 51.7 
0.31 0.81 113.85 84.5 
0.23 0.57 127.02 147.8 
0.2 0.8 133.70 200.0 

0.18 0.19 42.34 6.8 
0.23 0.43 95.82 87.0 
0.25 0.41 91.38 84.0 

0.17 0.3 88.85 78.5 
0.43 0.91 202.79 111.8 
0.32 0.48 100.28 40.8 
0.21 0.4 89.14 90.5 
0.42 0.55 122.58 31.0 
0.4 0.85 130.00 82.5 

0.33 0.84 128.00 93.9 
0.23 0.38 78.00 86.2 
0.35 0.88 138.00 94.3 
0.17 0.28 58.00 84.7 
0.24 0.41 82.00 70.8 
0.25 0.39 78.00 58.0 
0.32 0.57 114.00 78.1 
0.35 0.82 124.00 77.1 
0.52 0.88 172.00 85.4 
0.2 0.28 58.00 40.0 

0.25 0.28 58.00 12.0 
0.45 0.55 110.00 22.2 
0.24 0.39 78.00 82.5 
0.23 0.33 88.00 43.5 
0.2 0.27 84.00 36.0 

0.21 0.35 70.00 88.7 
0.48 0.78 158.00 82.5 
0.31 0.39 78.00 25.8 
0.35 0.48 92.00 31.4 
0.32 0.38 72.00 12.5 
0.35 0.48 98.00 37.1 
0.34 0.58 112.00 84.7 
0.25 0.34 88.00 38.0 
0.38 0.81 122.00 80.5 
0.28 0.49 98.00 75.0 
0.33 0.82 124.00 ST.9 
0.23 0.34 88.00 47.8 
0.21 0.38 78.00 81.0 
0.24 0.49 98.00 104.2 
0.18 0.17 34.00 8.3 
0.42 0.88 178.00 109.5 
0.21 0.29 88.00 38.1 
0.28 0.38 78.00 38.7 
0.42 0.88 138.00 81.0 
0.21 0.43 88.00 104.8 
0.25 0.48 98.00 92.0 
0.13 0.29 68.00 123.1 
0.48 0.74 148.00 64.2 
0.31 0.68 112.00 80.8 
0.11 2.44 72.88 2118.2 

88.3 
92.8 
58.7 
70.7 

182.1 
219.3 

6.1 
95.3 
70.2 
83.8 

122.4 
44.5 
99.2 
33.9 
65.4 

128.3 
89.1 

128.8 
88.4 
98.8 
78.5 

108.7 
105.4 
89.3 
54.8 
18.4 
30.4 
85.4 
69.4 
47.8 
91.1 
85.4 
35.3 
42.9 
17.1 
50.7 
88.4 
40.2 
82.7 
102.8 
120.1 
65.3 
110.8 
142.3 

8.5 
149.8 
82.0 
4a.a 
84.8 

143.1 
125.7 
188.1 
74.0 

110.2 
123.1 

tld 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
rd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
d 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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nd 
nd 
nd 
nd 
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nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
d 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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Appendix C-4 conrd. 

tnitialFresh FhdFrah FrahWt, %Chan~e Frsshm NumbarotbnQastbaf 
c Treatment RR-I Wel ht Wel ht 

HUQ 
HUQ 
HUQ 
HUQ 
HUQ 
HUQ 
HUQ 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
SC12 
su 
su 
su 
SC4 
SC4 
su 
su 
SC4 

SC11 
SC11 
SC11 
SC11 
SC11 
SC11 
SC11 
SC11 

1 21 0.14 1.88 68.14 1242.9 72.2 nd 
1 21 0.15 2.48 73.48 1540.0 60.5 nd 
1 21 0.19 4.19 125.12 2105.3 122.4 nd 
1 21 0.23 4.2 125.42 1728.1 100.3 nd 
1 21 0.12 2.lQ 85.40 1725.0 100.3 nd 
1 21 0.13 3.29 08.28 2430.8 141.3 nd 
1 21 0.11 3.33 99.44 2927.3 170.2 nd 
1 21 0.39 3.79 113.18 871.8 so.7 nd 
1 21 0.19 3.57 108.81 1778.9 103.4 nd 
1 21 0.52 3.93 117.38 855.8 38.1 nd 
1 21 0.24 1 .SQ so.47 804.2 35.1 nd 
1 21 0.26 2.75 82.12 1000.0 58.1 nd 
1 21 0.14 2.75 82.12 1684.3 108.4 nd 
1 21 0.13 3 89.89 2207.7 128.3 nd 
1 21 0.40 4.94 147.52 908.2 52.8 nd 
1 21 0.14 3.38 100.93 2314.3 134.8 nd 
1 21 0.11 4.48 133.78 3972.7 230.9 nd 
1 21 0.24 8.82 197.89 2858.3 154.5 d 
1 21 0.17 4.81 137.88 2611.8 181.8 nd 
1 21 0.13 3.88 109.89 2730.8 158.7 nd 
1 21 0.15 2.32 89.28 1448.7 84.1 nd 
1 21 0.25 2.83 84.51 1032.0 80.0 nd 
1 21 0.21 2.4 71.87 1042.0 60.6 nd 
1 21 0.44 2.8 77.84 400.9 28.5 nd 
1 21 0.34 5.05 150.80 1385.3 80.5 nd 
1 21 0.32 2.3 s8.88 818.8 38.0 nd 
1 21 0.18 1.19 35.54 843.8 37.4 I-Id 
1 21 0.15 2.21 85.98 1373.3 79.8 nd 
1 21 0.31 2.02 80.32 551.8 32.1 nd 
1 21 0.33 2.88 88.00 772.7 44.9 nd 
1 21 1.1 4.97 148.41 351.8 20.5 nd 
2 21 0.24 1.88 61.81 883.3 75.7 nd 
2 21 0.25 1.83 44.92 552.0 81.2 nd 
2 21 0.34 1.84 45.19 382.4 42.4 nd 
2 21 0.19 0.94 25.90 394.7 43.7 nd 
2 21 0.31 1.87 51.53 603.2 85.8 nd 
2 21 0.22 1.32 38.38 500.0 65.4 nd 
2 21 0.23 1.83 44.92 808.7 87.4 nd 
2 21 0.2 1.41 38.88 808.0 87.0 nd 
2 21 0.41 2.33 84.21 488.3 51.9 nd 
2 21 0.22 1.21 33.34 450.0 49.9 nd 
2 21 0.35 2.01 55.39 474.3 52.5 nd 
2 .21 0.23 1.3 36.83 485.2 81.6 nd 
2 21 0.18 1.88 42.99 788.7 84.9 nd 
2 21 0.21 1.31 34.10 623.8 68.0 nd 
2 21 0.6 2.05 58.49 310.0 34.3 nd 
2 21 0.28 1.44 39.88 414.3 45.9 nd 
2 21 0.32 2.85 73.03 728.1 80.7 nd 
2 21 0.32 1.74 47.95 443.8 49.2 nd 
2 21 0.63 2.64 70.00 379.2 42.0 nd 
2 21 0.2 1.04 28.88 420.0 48.5 nd 
2 21 0.25 1.2 33.07 380.0 42.1 nd 
2 21 0.19 1.03 28.38 442.1 49.0 nd 
2 21 0.11 0.81 22.32 638.4 70.8 nd 
2 21 0.47 2.53 89.72 438.3 48.8 nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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nd 
nd 
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nd 
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nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rld 
nd 
nd 
nd 
nd 
nd 
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Appendix C-4 confd. 

tnltblFreeh FhdFRII\ FreshWt. w Fresh& NurnbwofLon~astLsPf 
Treatment Rn m Weight (a) Welqht (a) a8 %Control Fresh Wt MI KConbd Rhbme6 Lengthlcm) Dn Wt. u 

-. 

SC19 
SC19 
SC10 

SC10 

SClQ 

SC19 

SC19 
SC19 
HC37 

tic37 
tic37 
HU7 
HU7 
HU7 
HU7 
flu7 
SCB 
SC5 
SC8 
SC8 
SW 
SC8 
SC8 
SC8 
Gu 
Gu 
Gc4 
cc4 
a4 
ax 
cc4 
Gu 

2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
2 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 
3 21 

0.3 1.12 30.88 273.3 30.3 nd 

0.25 0.58 15.43 124.0 13.7 nd 

0.18 0.84 17.84 320.7 38.2 nd 

0.19 1.17 32.24 815.8 87.1 IId 

0.23 0.94 25.90 308.7 34.2 nd 

0.3 1.29 35.55 330.0 38.8 nd 

0.14 0.88 18.19 371.4 41.2 nd 

0.8 4.88 128.97 880.0 75.3 nd 

0.32 3.76 103.34 1071.9 118.8 nd 

0.22 2.7 74.41 1127.3 124.0 nd 

0.32 1.38 38.03 331.3 38.7 nd 

0.3 3.4 93.70 1033.3 114.5 nd 

0.38 2.52 89.45 583.2 82.4 nd 

0.27 2.77 78.33 925.9 102.8 nd 

0.42 3.89 101.89 778.8 86.3 nd 

0.43 3.97 155.88 823.3 112.7 nd 

0.38 3.87 151.95 975.0 133.4 nd 

0.37 2.05 80.49 454.1 82.1 nd 

0.29 1.98 77.74 582.8 79.8 nd 

0.34 3.42 134.28 905.9 124.0 nd 

0.28 1.24 48.89 378.9 81 .a nd 
0.49 1.12 43.98 128.8 17.8 nd 

0.15 3.3 129.57 2100.0 287.4 nd 

0.21 1.55 80.88 838.1 87.3 nd 

0.35 1.88 85.98 380.0 62.0 nd 

0.32 1.48 57.33 358.3 48.8 nd 

0.35 2.15 84.42 514.3 70.4 nd 

0.31 1.8 82.82 418.1 57.0 nd 

0.13 1.01 39.88 878.9 92.8 nd 

0.28 2.48 97.37 785.7 107.5 nd 

0.14 1.58 81.25 1014.3 138.8 nd 

0.24 1.4 54.97 483.3 88.2 nd 

0.2 1.38 53.40 580.0 79.4 nd 

0.28 1.48 57.33 421.4 67.7 nd 

0.42 2.45 98.20 483.3 88.2 nd 

0.29 0.7 27.48 141.4 19.3 nd 

0.28 1.32 51.83 371.4 50.8 nd 

0.42 2.08 81.87 395.2 64.1 nd 

0.53 1.78 88.10 232.1 31.8 nd 

028 2.35 02.27 803.8 110.0 nd 

0.34 1.93 75.78 487.6 84.0 nd 

0.31 5.41 212.42 1845.2 225.2 nd 

0.26 1.31 51.44 403.0 65.3 nd 

0.34 2 711.53 488.2 se.5 nd 

0.18 1.89 88.38 838.0 114.8 nd 

0.28 1.81 83.21 475.0 85.0 nd 

0.3 1.4 54.97 388.7 so.2 nd 

0.32 1.71 87.14 434.4 59.5 nd 

0.3 1.25 49.08 318.7 43.3 d 

0.28 1.31 51.44 367.9 so.3 nd 

0.18 0.79 31.02 338.9 48.4 nd 
0.44 2.05 80.49 385.9 so.1 nd 

0.31 1.52 59.88 390.3 53.4 nd 

0.31 0.99 38.87 210.4 30.0 nd 

0.49 1.73 87.93 253.1 34.8 nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 
nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 
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nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 
nd 

nd 

nd 

nd 

nd 

nd 

nd 
nd 

nd 

nd 

nd 
nd 

nd 
nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 
nd 

nd 

nd 
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Appendix C-4 conrd. 

IniSaJFmsh FindFlsch FrechWt. 9Change FrerhwL Numberofbngdbaf 
Treatment Fkm Dws WelQht (0) Welpht (a) as%Control Fresh Wt &s %Contrd Rhkoma6 LenQth(tm) Dry Wt. (0) 

a2 
oc2 
Gcz 
a2 
Gc2 
Qc2 
a2 
Gc2 

SC18 
SC18 
SC18 

SC18 
SC18 
SC18 
SC18 
SC18 
HCXI 
HUO 
HUO 
HUO 
HUO 
HUO 
HUO 
HUO 
HU3 
HU3 
HU3 
HC43 
HU3 
HC43 
HU3 
HU3 

4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
4 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
5 21 
6 21 
5 21 
5 21 
5 21 
5 21 
5 21 
6 21 

Qcl 5 21 

0.28 2.48 95.42 778.8 77.5 nd 
0.18 2.87 115.20 1768.3 - 174.9 nd 
0.17 1.6 68.18 782.4 77.0 nd 
0.29 2.31 89.80 898.8 89.4 nd 
0.15 1.58 80.51 Q40.0 93.8 lid 
0.27 3.38 130.33 1144.4 114.0 nd 
0.24 2.19 84.98 812.5 80.9 nd 
0.13 0.38 14.74 192.3 19.1 nd 
0.18 0.82 24.05 287.5 28.8 nd 
0.2 0.95 38.85 375.0 37.3 nd 

0.14 0.98 38.01 600.0 59.7 nd 
0.12 0.84 32.58 600.0 59.7 nd 
0.19 1.41 54.89 842.1 83.8 nd 
0.10 0.8 23.27 218.8 21.5 nd 
0.18 0.95 38.85 493.7 49.2 nd 
0.1 0.15 5.82 50.0 5.0 nd 

0.21 0.83 32.19 295.2 29.4 nd 
0.12 0.39 18.13 225.0 22.4 nd 
0.18 1.2 48.86 850.0 S4.7 nd 
0.24 1.19 48.18 395.8 39.4 fld 
0.3 1.24 48.10 313.3 31.2 nd 

0.32 1.48 67.41 382.5 38.1 nd 
0.19 1.11 43.05 484.2 48.2 rid 
0.19 1.85 71.78 873.7 87.0 nd 
0.18 1.14 44.22 812.5 81.0 nd 
0.2 0.82 20.17 180.0 16.9 nd 

0.21 1.07 41.50 409.5 40.8 nd 
0.2 0.78 30.25 200.0 28.9 nd 

0.18 1.09 42.28 505.8 50.3 nd 
0.14 0.84 32.58 600.0 49.8 nd 
0.1 0.79 30.84 890.0 88.7 nd 

0.28 1.88 85.18 500.0 49.8 nd 
0.2 1.55 80.12 875.0 - 87.2 nd 

0.18 0.32 12.41 77.8 7.7 nd 
0.17 0.84 32.68 394.1 39.2 nd 
0.25 0.82 31.81 228.0 22.7 nd 
0.3 2.48 98.19 728.7 72.4 nd 

0.21 1.21 48.93 478.2 47.4 nd 
0.17 0.82 24.05 284.7 28.4 nd 
0.4 2.49 98.58 522.5 52.0 nd 

0.22 1.10 84.88 440.9 101.8 nd 
0.22 0.m 41.28 183.8 37.8 nd 
0.38 0.75 53.38 108.3 25.0 nd 
0.34 0.97 89.01 185.3 42.8 nd 
0.45 3.3 234.77 833.3 148.2 nd 
0.22 0.47 33.44 113.8 28.2 nd 
0.27 2.45 174.30 807.4 188.4 nd 
0.22 0.83 37.71 140.8 32.8 nd 
0.3 0.98 88.30 220.0 50.8 nd 

0.28 0.31 22.05 10.7 2.5 nd 
0.27 0.84 45.53 137.0 31.8 nd 
0.21 0.93 88.18 342.9 79.2 nd 
0.39 0.88 82.81 125.8 29.0 nd 
0.37 1.48 103.87 294.8 88.0 nd 
0.27 1.34 95.33 398.3 91.5 nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
l?d 
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nd 
nd 
nd 
nd 
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Appendix C-4 card. 

InlSal Fresh FM Fmeh Fresh Wt. %Chen~e Fresh Wr Number of Longest Leaf 
Treatment Rn Days Weight (q) Weloht (a) as % Convol Fresh Wt &s % Control Rhizomes Length(cm) Dry Wt. (al 

Gel 5 21 0.19 0.87 81 .a9 357.9 82.8 nd nd nd 

a5 
Gc5 
a25 
a5 
a5 
dcs 
cm 
OM 

SC13 
SC13 
SC13 
SC13 
SC13 
SC13 
SC13 
SC13 

5 21 
5 21 
5 21 
5 21 
5 21 
6 21 
5 21 
5 21 
5 21 
5 21 
5 21 
8 21 
5 21 
5 21 
5 21 
5 21 
5 21 
6 21 
6 21 
5 21 
5 21 
5 21 
5 21 
6 21 

0.24 0.7 
0.25 0.8 
0.18 0.28 
0.28 0.48 
0.38 1 .s3 
0.38 0.98 
0.19 0.81 
0.31 0.81 
0.38 1.17 
0.3 0.55 
0.2 0.85 

0.27 0.38 
0.3 1.03 

0.18 0.36 
0.19 0.44 
0.21 0.43 
0.23 1.31 
0.27 2.44 
0.41 2.35 
0.2 1.45 

0.19 0.72 
0.43 1.07 
0.19 0.9 
0.34 1.49 

49.80 
42.89 
18.50 
32.73 

108.85 
88.30 
57.83 
57.83 
83.24 
39.13 
80.47 
25.81 
73.28 
24.90 
31.30 
30.59 
93.20 

173.69 
187.19 
103.18 
51.22 
78.12 
84.03 

108.00 

191.7 
140.0 
44.4 
78.9 

302.8 
174.3 
328.3 
181.3 
225.0 
83.3 

326.0 
33.3 

243.3 
94.4 

131.8 
104.8 
489.8 
803.7 
473.2 
825.0 
278.9 
148.8 
373.7 
338.2 

44.3 
32.3 
10.3 
17.8 
89.9 
40.2 
78.3 
37.2 
51 .Q 
19.2 
76.0 
7.7 

58.2 
21.6 
30.4 
24.2 

108.4 
1 SC.8 
109.2 
144.3 
84.4 
34.4 
88.3 
78.1 

nd nd 
nd 
I-Id 
nd 
nd 

nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

cl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

n&data not ailiecbd 
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Metal Concentrations in Brown Bullheads 

Brown bullheads (ktalunrs nebulosus) are bottom dwelling fish 
that feed on both live and decaying plant and animal materials. They 
are frequently in contact with sediments which may hold enriched 
sources of metals and other contaminants. Their unique position in the 
food chain, benthic-dwelling habits, and tolerance for low quality water 
make them excellent subjects for assessing the local impacts of 
contaminants. Brown bullheads as well as other catfish have been 
reported to harbor elevated concentrations of a variety of metallic and 
organic contaminants in their tissues (Johnston and Baumann 1989, 
Baumann et al. 1987, Murphy et al.1978, Kim et al. 1989, Winger et al. 
1990, Heit and Klusek 1985). In addition, brown bullheads and other 
lctalurids taken from contaminated waters present a variety of 
physiological responses and pathological lesions associated with 
exposure to toxic chemicals (Gallagher and Di Giulio 1989, Maccubbin 
and Ersing 1991, Brown et al. 1973, Bowser et al. 1990). 

Our preliminary surveys demonstrated that brown bullheads were 
relatively abundant in Slocum Creek and nearby creeks in thelower 
Neuse River. Based on their abundance and rather common use in 
aquatic contaminant assessments, we focused on the brown bullhead 
as the principle species for study. In this report section we quantify the 
relative degree of contamination of brown bullheads within Slocum 
Creek, and among Slocum and Goose and Hancock Creeks, Our 
specific objectives were: 1) to determine if metal concentrations in 
brown bullheads from Slocum Creek are different than those two 
relatively uncontaminated creeks (Hancock and Goose Creeks); 2) to 
determine if there is a difference in metal concentrations in brown 
bullheads within specific areas of Slocum Creek (East Prong, 
Southwest Prong, and mainstem). 

Methods 

Brown bullheads were captured by hook and line, fike nets, and 
electroshocking during the summer of 1992. Samples were collected 
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from Goose Creek, Hancock Creek and three portions of Slocum Creek 
(Figure 1,2). A subsample of these fish was selected to achieve about 
IO fish per site. Length, weight, and gross pathological IeSiOnS were 
noted on all fish and are reported in other sections of this report. 

Analytical work on metals in fish has generally been focused on 
whole bodies or muscle tissue rather than analyses of liver and kidney 
tissues (examples: Heit and Klusek 1985, Winger et al. 1990, Murphy 
et al. 1978, Giesy and Wiener 1977). This is probably because of the 
desire to link residues in fish with human and wildlife food chains. 
Because the present study was designed to examine the relative 
degree of metal contamination among creeks, we targeted liver and 
kidney for analyses in order to obtain better resolution and greater 
biological interpretation. 

Analytical sensitivity is independent of tissue type. Better 
resolution (fewer negative values or values below the analytical 
detection limit) is obtained by sampling tissues that tend to accumulate 
contaminants rather than those that do not. In general, liver and kidney 
tissue of terrestrial vertebrates are better accumulators of metal 
contaminants than is muscle, and therefore, these tissues are typically 
targeted for metal analyses. Less work has been done with metal 
accumulation in various organs of fish. Available reports on this topic 
suggest that metals do accumulate in fish liver and kidney (Garofano 
and Hirshfield 1982, McKim et al. 1976, McFarlane and Franzin 1980) 
and that the concentrations may be higher than those in whole bodies 
or other tissues (Berg and Bums 1985, Burrows and Krenkel 1973, 
Weisbart 1973). There is also some indication that metal 
concentrations in liver better reflect long term exposure to low levels of 
metals than do other tissues (Benedetti et al.1989) and that loss rates 
of some metals from liver and kidney are less than for whole bodies 
(Weisbart 1973). 

We chose to work primarily with liver rather than kidney because 
of its larger size, which provides some analytical benefits. However, a 
small number of kidney samples were also analyzed to compare the 
accumulation of metals in kidney and liver tissues from the same 
individuals. 

Most fish collected and used in the residue samples were 325. 
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400 mm in length, Analytical samples were collected at necropsy. 
Samples of liver and head kidney were frozen in chemically cleaned 
glass jars (ICHEM@, Fisher Scientific). Instruments were repeatedly 
cleaned in distilled water, acetone, and then hexane as samples were 
being collected. 

Samples were analyzed under contracts established by the U. S. 
Fish and Wildlife Service, Patuxent Analytical Control Facility (PACF), 
Laurel, MD. The PACF was established by the Fish and Wildlife 
Service to assure analytical quality control and assurance for all Fish 
and Wildlife analytical samples. The contractors are required to 
perform under a set of Standard Operating Procedures, with specified 
perfomance on duplicate and spiked samples. 

The details of the analytical methods are included in Appendix D- 
I. The 17 analytes quantified were aluminum, boron, barium, 
beryllium, cadmium, chromium, copper, iron, mercury, magnesium, 
manganese, molybdenum, nickel, lead, strontium, vanadium, and zinc. 
All of these analytes were quantified by Inductively Coupled Plasma 
emission techniques, except for mercury. Mercury was quantified by 
Graphite Furnace and Cold Vapor Atomic Absorption. 

Metal concentrations are reported on a dry weight basis. 
Analytical sensitivities for each sample differed slightly based on the 
amount of tissue submitted. These limits of sensitivity were 
established for samples based on fresh weights. Conversion of 
analytical detection limits to a dry weight basis, coupled with the 
differences in the amount of tissue submitted for analyses, resulted in 
apparently different analytical detection limits for each sample and 
therefore among sites. However, these differences are considered 
minimal and were not considered in the statistical analyses of the data. 
Actual levels of sensitivities for each sample are presented in the 
analytical report (Appendix D-l). 

The proportion of samples with detectable metal analytes was 
compared among sites using Pearson’s Chi-square tests. If the 
proportion of samples with detectable residues per site was ~50%, the 
data were log normalized and geometric means calculated. It was not 
considered useful to present geometric means when the proportion of 
samples with analytes was ~50%. When all sites of interest had 
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samples with analytes was ~50%. When all sites of interest had 
detectable residues 250%, we compared among sites using a one-way 
ANOVA with Tukey’s test for differences among means. For these 
parametric statistics we used half the analytical detection limit as the 
value for non-detects. The relationship between metals was examined 
by correlation analysis. We used multivariate analysis of variance 
(MANOVA) to examine whether the combination of (log-transformed) 
metal residues was distinguishable among creeks. Our analysis was 
based on 14 elements; we excluded beryllium, barium, and nickel 
which were rarely detected. To examine the potential influence of fish 
age/size on metal residues we regressed age, size, and length against 
the same 14 elements used in the MANOVA test. For all statistical 
tests, we set a =0.05. 

RESULTS 

Comparison of metal residues among creeks 

All metal analytes except barium and beryllium were detectable 
in one or more brown bullhead livers from Goose, Hancock, and 
Slocum Creeks (Figure 3, Table 1). Copper, iron, magnesium, 
manganese, strontium, and zinc occurred in all samples analyzed. The 
occurrence of individual metals differed significantly by creek for 
aluminum, cadmium, and vanadium. In every case where the 
occurrence of individual metals differed significantly, the proportion of 
samples containing detectable residues was highest in samples from 
Slocum Creek. 

Using our established criteria for comparison of average metal 
concentrations (~50% of the samples from each site with detectable 
levels of individual metals), we were able to test 9 metals for 
differences among creeks (Table 1). Differences among creeks were 
not significant for aluminum, boron, iron, and manganese. Metals that 
differed significantly among creeks were copper, mercury, magnesium, 
strontium, and zinc. In no case were metal concentrations higher in 
fish from Slocum Creek compared to other creeks (Table 1). 

Correlation coefficients for metal concentrations in liver were 



concentration of individual metals were not linked with those of other 
metals. 

The MANOVA test was used to distinguish patterns of overall 
metal concentrations among creeks. These overall patterns are based 
on all metals analyzed rather than individual metals. Our MANOVA 
test indicated that the overall pattern of log-transformed residue levels 
differed significantly among creeks. To illustrate the differences, we 
plotted multivariate least-squares means for the canonical variables, 
which are linear combinations of the original variables based on the 
multivariate model being fitted (Figure 4). The plotted point for each 
creek represents the mean canonical score for all fish analyzed from 
that creek (centroid); each circle represents a 95% confidence region 
about that centroid (SAS Institute Inc.). Overlapping confidence 
regions would indicate that fish from the three creeks did not have 
distinguishable overall patterns of metal residues. In our case, 
however, confidence regions were clearly distinct, indicating that fish 
from different creeks can be characterized by the metals that they 
contain. Some of the elements accounting for the among-creek 
differences were Zn, Fe, Mg, Cu, and Hg. 

Comparison of metal residues within reaches of Slocum Creek 

Using univariate approaches, we did not detect any differences in 
the occurrence of metal residues among bullheads from the different 
reaches of Slocum Creek (Figure 5, Table 3). Likewise, there were no 
differences in the average metal concentrations among bullheads from 
the three reaches (Table 3). Using a multivariate approach, we found 
that fish from the three reaches of Slocum Creek differed significantly 
in the overall pattern of metal concentrations present. The significance 
level varied from 0.004 to 0.129 for the four approximate F tests;, thus 
the absolute magnitude of the difference is unclear. However, the 
centroid plot (Figure 6) suggests that fish from the three reaches can 
be characterized by the pattern of metal residues within the liver. 
Elements contributing most strongly to the differences among reaches 
were Zn, Mg, Cd, and Cu. 
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Metal Residues in Liver vs. Kidney 

We analyzed 11 kidney samples for comparison with liver 
tissues. In general, the occurrence of detectable residues and average 
residue levels were similar between liver and kidney tissues, or were 
higher in liver than for kidney (Table 4). The major exception to this 
was cadmium, which averaged about 5X higher in kidney than in liver 
from the same individuals. Zinc also tended to be higher in kidneys 
than in livers. 

Metal residues in livers and kidneys generally showed a high 
degree of correlation (Table 5). The correlation between kidney and 
liver was negative for zinc, but was positive othennrise for metals in 
which a high degree of interrelatedness was observed. 

Metal residues in relation to fish age and size 

Fish subjected to chemical analyses were of relatively uniform 
length for Slocum (365 mm) and Hancock Creeks (351 mm) , but mean 
length for fish from Goose Creek (298 mm) was significantly less than 
for Slocum and Hancock Creeks. For metals that are positively 
correlated with fish size, the differences in fish size among the three 
creeks would result in a size dependent elevation of mean metal 
concentrations fish from Slocum and Hancock Creeks compared to 
Goose Creek. Thus for these metals, the size bias tends to 
overestimate the relative metal concentrations in Slocum and Hancock 
Creeks compared to Goose Creek. 

Based on data from all creeks combined, iron was the only 
element in the liver that was positively correlated with age, length, and 
weight (Figure 7). Chromium and magnesium concentrations in the 
liver were negatively correlated with age, length and weight. Liver 
manganese, molybdenum, and strontium concentrations were 
negatively correlated with length and weight. 

Metal concentrations in kidneys were less well correlated with 
age, length, and weight than were those in the liver (Figure 7). 
Cadmium and vanadium were positively correlated with length and 
weight, respectively. 
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Our kidney samples were all collected from Slocum Creek fish; 
however, liver samples were taken from fish from all three creeks. 
Thus, the correlations we obtained could be affected by differences 
among creeks. To address this concern, we also determined 
correlations for liver samples from Slocum Creek fish only. We found 
that correlations between age and metal concentration tended to be 
positive, although the correlation was significant only for aluminum 
(Figure 8). Cadmium, mercury, and vanadium were positively 
correlated with fish length whereas manganese was negatively 
correlated. For fish weight, cadmium and mercury were positively 
correlated; both manganese and molybdenum showed negative 
correlations. 

Riggs (1991) reported significant metal enrichment in the 
sediments of Slocum Creek compared to other sites sampled in the 
Lower Neuse River and its tributaries. Sediment enrichment factors 
varied considerably within Slocum Creek, with the highest enrichment 
factors occurring in East Branch (East Prong) and the upper portion of 
Slocum Creek (the section that we identified as the mainstem). Metals 
were also enriched in the surface sediments of the West Branch 
(Southwest Prong), but the enrichment was not as great as for the East 
Branch and the Upper Slocum areas. Riggs (1991) calculated a mean 
enrichment factor (EF) for each element by segment of Slocum Creek. 
Within East Branch, the EFs were: cadmium (14.4 X), molybdenum 
(4.2 X), chromium (6.5 X), mercury (2.8 X), lead (4.8 X), copper (7.5 X), 
nickel (2.2 X), and zinc (2.9 X). Enrichment factors in mainstem 
Slocum Creek were lower except for mercury (6.4 X). Riggs et al. 
(1991) reported minimal enrichment of sediments in the lower portion 
of Slocum Creek and in Goose and Hancock Creeks. 

The current study was designed to optimize the potential for 
discriminating differences in metal concentrations in fish from several 
locations in the lower Neuse River. Fish from Slocum Creek were 
collected from the three areas that Riggs et al. (1991) identified as 
most contaminated based on sediment enrichment calculations. Our 
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choice of liver rather than muscle as the tissue of choice for analytical 
chemistry was designed to increase our resolution to discriminate 
differences in metal concentrations among sites. We optimized our 
experimental design to emphasize a single species, and to the extent 
practical, we standardized the size classes of fish included in our 
sample. 

Based on this rigorous experimental design, we found little to 
indicate that fish from Slocum Creek were more contaminated with 
metals than fish from Hancock and Goose Creeks. The occurrence of 
metal concentrations above the minimum analytical detection limit was 
higher in Slocum Creek for some metals, but the concentrations of 
these metals were generally low. Mean metal concentrations in fish 
from Slocum Creek were not higher than for the other two creeks, and 
in some instances were significantly lower. Within the three sampled 
portions of Slocum Creek there were no differences in occurrence or 
average metal concentrations. 

It is reasonable to ask why brown bullheads from Slocum Creek 
do not harbor higher metal concentrations than those from other 
creeks, even though sediments in Slocum Creek are enriched by a 
number of metals. There are several potential explanations for this. 
Fish may move between creeks and thus their metal concentrations do 
not reflect that of their current environment. Several points argue 
against this hypothesis. First, the turnover and movement of brown 
bullhead populations would have to be substantial within each creek. 
We believe that the salinity gradient from Goose, Hancock, and Slocum 
Creeks to the lower Neuse River provides a physiological barrier to the 
movement of fish. Smith (1971) as cited by Jones et al. (1978) 
reported finding brown bullheads at salinities up to 10 ppt in tidal 
tributaries of the Delaware River. Salinity that we recorded in the 
mouths of Slocum, Hancock, and Goose Creeks, as well as in the 
Muse River, frequently approached or exceeded 10 ppt. Second, 
even species that are extremely mobile (migratory waterfowl for 
example), in aggregate reflect relative contamination of their local 
environments (Fleming and Atkeson 1980, Fleming and O’Shea 1980). 
Third, although we did not specifically examine fish movement pattern 
as part of this study, we used multivariate analyses to characterize the 
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overall metal patterns or “fingerprints” among sampling sites. We 
would expect that relatively non-mobile fish populations would develop 
distinctive metal fingerprints, whereas highly mobile populations that 
frequently interchange individuals would not have a distinctive pattern 
of metal residues. Our multivariate analyses indicate that there are 
distinct patterns of metal contamination that characterize each area 
studied. Therefore we are left with the conclusion that the movement 
of fish among study areas is not a major factor contributing to the 
similarities of metal concentrations among study sites. 

An alternate hypothesis to explain the similarity in metal 
concentrations among sites is that although metals are enriched in the 
upper sediments of Slocum Creek, they are not bioavailable. The 
bioavailability of metals is a complex issue that requires the integration 
of physical and chemical properties of sediments and water with the 
types of organisms present. A description of factors controlling the 
bioavailability of metals in Slocum Creek was beyond the scope of this 
study. However, we offer the following observations. Ionic metals 
readily complex with organic materials, rendering metals less available 
to biological organisms. Our non-random subset of sediments from 
Slocum Creek (those we selected for metal analyses) were rich in 
organic materials. Metal ions combine with sulfides to form relatively 
insoluble metal sulfides that are not generally biologically available. 
We frequently smelled hydrogen sulfides while working in the field with 
fresh samples. Acid volatile sulfides were present in sediment samples 
analyzed for metals. This anecdotal and quantitative finding of sulfides 
in sediments is probably influential in the bioavailability of metals from 
sediments to biological organisms. 

The analytical work performed for this study was conducted on 
liver and kidney tissues. These tissues generally concentrate metal 
contaminants to higher levels than do muscle or whole body, thereby 
providing improved resolution in the detection and quantification of 
metals in fish. For example, mercury levels in liver and kidney were 2 
to 7 times higher than those in whole fish exposed to methylmercury 
(Burrows and Krenkel, 1973). Because an objective of this study was 
simply to determine if there were differences in fish from different sites, 
we wanted the highest level of resolution that we could obtain. Our 
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selection of liver tissue proved to be beneficial as most metals 
concentrated to a higher level in liver than in kidney. The drawback to 
our reliance on analyses of kidney and liver tissues is that there is little 
literature against which to compare residues or to interpret the 
biological consequences of the observed metal concentrations. 

Several elements that are classified as metals are essential to 
physiological function and good health. For example, iron is essential 
in several bodily functions including the synthesis of hemoglobin. The 
mere presence of measurable amounts of metals in the organs of fish 
is not to be interpreted as a threat to the health of fish or to animals 
that eat fish, including man. However, even essential elements when 
acquired in higher amounts than necessary for the biochemical 
homeostasis, may prove detrimental to fish as well as other organisms. 
Because there is little literature to provide a proper interpretation of 
metal concentrations in bullheads or other fish, our biological 
interpretation of these data are limited to the physiologic, histologic, 
and suwival data that are described elsewhere in this report. 

Previous studies have demonstrated significant correlations of 
metal residues in fish with fish size. Mercury concentrations in white 
sucker (Catostomus commersoni) and brown bullhead dorsal muscle 
were significantly correlated with fish size, while zinc was negatively 
correlated with size in white suckers (Heit and Klusek 1985). The 12 
other elements were not significantly correlated with size in either fish 
species. We did detect a positive correlation for cadmium and mercury 
concentrations within the liver versus length and weight for Slocum 
Creek brown bullhead. The only element positively correlated with 
length, weight, and age was aluminum. However, our study design 
was not optimized to detect size and age influences on metal 
concentrations. Our objective was to compare metal concentrations 
among creeks which required a sampling design that achieved equity 
among creeks with regard to fish size and age. We consider the 
potential for age, weight, and length to influence the interpretation of 
our site to site comparisons of metal concentrations to be low. 
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CONCLUSIONS 

Metal concentrations in the liver tissue of brown bullheads were 
compared among Slocum, Hancock, and Goose Creeks, as well as 
among three sites within Slocum Creek. Fish from Slocum Creek had 
an equal or higher percentage of sampled fish with metal 
concentrations above analytical detection limits compared to other 
creeks. However, metal concentrations were not higher in Slocum 
Creek compared to Goose and Hancock Creeks. Metal concentrations 
within reaches of Slocum Creek did not differ significantly. These data 
suggest that the higher incidence of detectable metal concentrations in 
Slocum Creek compared to Goose and Hancock Creeks is the result of 
a shift of metal concentrations from below analytical detection limits to 
concentrations minimally above those limits. Overall, the data support 
the conclusion that metal concentrations in brown bullheads do not 
reflect the creek- and location-specific metal enrichment of sediments 
as reported by Riggs (1991). It is hypothesized that the bioavailability 
of metals from the sediments to food chains is limited due to existing 
physical and chemical factors present in the sediments of Slocum 
Creek. 
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Table 1. Geometric means, minimum and maximum values (ppm dry wt.), and occurrence (% of samples with metals above minimum 
detection limit) of metals in the livers of brown bullheads collected from Goose, Hancock, and Slocum Creeks, NC, 1991-92. Means for 
individual metals that are followed by different letters are significantly different (~~0.05). Comparison of geometric means for individual 
metals among creeks was only attempted if all three creeks had reportable geometric means meeting the following criterion. 
Geometric means were not calculated if fewer than 50% of the samples contained metals above the minimum analytical detection limit. 
Columns with bold numbers in the occurrence rows indicate that there was a significant difference in occurrence 
among creeks. Ba, Be, and Ni were not included in the table because of their infrequent occurrence. 

6 Cd Cr cu Fe Hg Mg Mn MO Pb Sr V zn Al 

GOOSE GEOMEANS 
MINIMUM 

MAXIMUM 
OCCURRENCE 

11.3 1.61 
c3.77 0.37 

48 4.97 
50 80 

!5OA 921 0.31 A 797 A 
23 377eo.14 548 
77 3235 0.94 1220 

100 loo 90 loo 

5.11 
2.35 

10 
100 

3.53 A 
co.24 1.20 

6.83 16 
30 loo 

113A 
6s 

153 
100 

<0.06 x0.24 
1.53 2.07 

30 20 

<0.31 
2.34 

40 

co.31 
1.96 

30 

0.69 0.66 1.96 A6 
co.24 <0.24 1.51 

2.13 1.73 2.51 
70 60 100 

HANCOCK GEOMEANS 12.9 2.03 
MINIMUM 4.56 1.05 

MAXIMUM 1089 5.27 
OCCURRENCE 70 100 

26 B 1731 0.18 B 761 AB 
5.99 922 0.12 566 
104 2355 0.33 974 
100 100 100 100 

5.60 
3.98 
iyEi 
100 

100 AB 
57 

180 
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0.24 0.78 

30 20 

co.24 
1.22 

30 

6.09 0.66 0.67 1.63 B 
2.48 co.25 <0.24 0.59 

14 1.69 18.53 5.34 
100 74 55 100 

SLOCUM GEOMEANS 11.8 
MINIMUM e3.39 

MAXIMUM 27 
OCCURRENCE 90 

1.23 0.29 
0.25 <0.05 
4.00 2.25 

90 93 

37 A0 2166 0.22AB 6588 
12 a77 0.10 519 
94 4143 0.66 067 

100 100 100 100 
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Table 2. Correlation coefficients for metal concentrations in livers of fish from Slocum, Hancock, and Goose 
Creeks, NC, 199 1 - 1992. 

Al B Cd Cr cu Fe Hg 
1.0000 0.1052 0.2802 0.0215 0.1460 0.1518 0.1449 

1.0000 0.0384 0.2408 -0.1106 -0.1317 -0.1052 
1.0000 0.0803 0.1034 0.2241 0.1727 

l.OWO 0.2148 -0.5110 -0.0539 
1.0000 -0.0218 0.1337 

1.0000 0.1423 
1.0000 

w 
-0.0037 
0.3815 
-0.0447 
0.5109 
0.0743 
-0.4453 
-0.0044 
1.0000 

Mn 
0.0264 
0.0488 
0.1884 
0.2804 
-0.1197 
0.0019 
-0.2719 
0.2181 
1.0000 

MO 
0.1781 
0.1743 
0.2107 
0.1858 
0.3244 
0.0714 
-0.0206 
0.1944 
0.3993 
1.0000 

Pb 
0.3137 
0.1958 
0.4544 
0.2338 
0.1449 
0.0281 
-0.0853 
0.3914 
0.1878 
0.1168 
1.0000 

Sr 
0.0831 
0.4273 
0.0028 
0.2512 
0.0960 
-0.2953 
0.1083 
0.5827 
-0.0041 
-0.023s 
0.2484 
1.0000 

V 
0.3129 
0.2275 
0.4342 
0.0434 
0.2038 
0.2108 
0.3415 
-0.0721 
0.0074 
0.3059 
0.1814 
0.2407 
1.0000 

Zn 
0.3122 
-0.1024 
0.1042 
0.2128 
0.7001 
-0.1048 
0.2120 
0.3501 
-0.0107 
0.4223 
0.2139 
0.1158 
0.1616 
1.0000 
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Table 3. Geometric means, minimum and maximum values (ppm dry wt.), and occurrence (% of samples with metals above minimun 
detection limit) of metals in the livers of brown bullheads collected from three reaches of Slocum Creek, NC, 1991-92. Geometric 
means and the occurrence of individual metals were not different (~~0.05) among reaches for any metal. Comparison of metals 
among creeks was only attempted if all three creeks had reportable geometric means meeting the following criterion. Geometric 
means were not calculated if fewer than 50% of the samples contained metals above the minimum analytical detection limit. Ba, Be, 
and Ni were not included in the table because of their infrequent occurrence. 

EAST GEOMEANS 13 1.16 0.34 0.46 31 2142 0.22 695 7.36 0.53 0.98 1.90 0.44 91 
MINIMUM 4.14 0.30 0.05 0.25 13 1310 0.11 556 3.61 0.25 0.25 0.83 0.24 64 
MAXIMUM 21 2.69 2.25 0.97 67 2879 0.57 611 14.00 1.84 19.00 4.74 1.07 128 
OCCURRENCE 90 90 90 50 100 loo 100 loo loo 50 70 100 40 loo 

MAINSTEM GEOMEANS 12 1.48 0.31 0.35 36 
MINIMUM 3.39 0.68 0.07 0.24 12 
MAXIMUM 27 3.63 1.10 0.59 64 
OCCURRENCE 80 100 90 30 loo 

077 
4143 

loo 

0.24 
0.10 
0.66 
loo 

5.45 
519 2.48 
769 10.00 
loo loo 

0.66 0.55 1.42 0.83 94 
0.25 0.25 0.59 0.34 65 
1.22 2.33 2.87 1.97 128 

80 40 100 80 1w 

WEST GEOMEANS 11 1.11 0.23 0.37 44 2345 0.20 643 5.82 0.82 0.57 1.62 0.87 105 
MINIMUM 6.28 0.25 0.11 0.24 25 1449 0.10 560 3.93 0.25 0.25 1.00 0.25 91 
MAXIMUM 23 4.00 0.44 0.63 94 3508 0.59 867 7.71 1.69 1.85 5.34 2.46 147 
OCCURRENCE 100 82 100 45 loo loo 1w loo loo 91 54 loo 73 loo 

Al B Cd Cr cu Fe Hg Mg Mn MO Pb Sr V Zn 



Table 4. The occurrence and concentrations ol 17 metals in the liver and head kidney of brown bullheads, Slocum Creek, 1991- 
1992. Geometric means are presented only If 50% or more of the samples had metal concentrations above the analytical detection 
limit. For statistical comparisons, NSD = no significant difference (PSO.l). 

Al 6 Ba Be Cd Cr Cu Fe Hg Mg WI MO 

Kidney x occurrence 36 73 0 9 100 1s 100 100 55 100 100 0 

Qeomelrk Mean 1.72 1.01 0.67 1357 0.12 653 4.25 

Mlnimum cont. 3.56 0.36 0.34 0.07 0.33 0.34 3.35 690 0.04 466 2.31 0.34 

Maximum cont. 19.6 10.7 0.63 0.34 2.20 1.49 24.4 2963 0.40 602 12.6 0.63 

Lhr $4 Occurrence 62 100 0 0 62 36 100 100 100 100 100 62 

Geomelrk Mean 10.3 1.92 0.22 42.5 2225 0.21 650 5.86 0.76 

Minimum cont. 3.39 0.6 0.24 0.05 0.25 0.24 26.6 677 0.10 556 3.81 0.25 

Maximum cont. 26.6 4.00 0.46 0.09 0.44 0.97 66.5 4143 0.59 811 13 1.69 

Compr- 9b octcwrence (a) a.1 Nm NSD NSD so.05 m m 
rirons 

[3eometrtc Mean (b) So.1 50.05 so.05 so.05 SO.1 N6D 50.1 

(a) Chl square lesl for the proportlon of samples with detectable melal concenlratlons In liver and kidney. 
Student’s f test on loo transtormed metal concentrallons in Qver and kidney. 

NI Pb Sr 

9 16 100 

2.65 

0.34 0.34 1.65 

1.40 2.93 4.74 

10 45 100 

2.01 

0.24 0.25 1 .oo 

2.60 2.33 5.34 

Mu 

so.1 

V al 

64 100 

1.06 6Q 

0.40 

4.29 

50 

94 

100 

QQ 

63 

114 

FISO 

so.05 

55 

0.56 

0.25 

2.13 

Ns3 

SO.1 

I 1 
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Table 5. Correlation coefficients for metal concentrations in the livers and head 
kidneys of brown bullheads from Slocum Creek. Only elements that were above 
detection limits in more than 50% each of liver and kidney samples are presented. 

Element 

B 

Correletion 
Coefficient 

0.07 

0.86 

-0.18 

0.50 

0.72 

0.56 

0.67 

0.58 

0.86 

-0.61 

Significance 
Level 

0.84 

0.01 

0.59 

0.11 

0.01 

0.07 

0.02 

0.06 

0.00 

0.05 
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Havelock 

Figure 1. Locations of creeks from which brown bullheads were collected 
in 1992 for metal analyses. 
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Figure 2. Portions of Slocum Creek from which brown bullheads 
were collected in 1992 for metal analyses. 
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Figure 3. Occurrence of 17 metals in liver tissue from brown bullheads 
collected from Slocum, Hancock, and Goose Creeks, NC, 1991-l 992. 
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Figure 4. Centroid plot of metal residues in brown bullheads among 
Slocum, Hancock, and Goose Creeks. 
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Figure 5. Occurrence of 17 metals in liver tissue from brown bullheads 
collected from the East Branch, Southwest Branch, and mainstem of 
Slocum Creek, NC, 1991-l 992. 
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Figure 6. Centroid plot of metal residues in brown bullheads among 
the three reaches of Slocum Creek. 
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Figure 7. Correlation for brown bullhead kidney and liver tissue 
between metal concentration and age (upper panel), length (center 
panel), and weight (lower panel). Dashed and solid lines indicate 

statistically significant correlations for kidney and liver tissue 
respectively. 
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Figure 8. Correlation for Slocum Creek brown bullhead liver tissue 
between metal concentrations and age (upper panel), length (center 
panel), and weight (lower panel). Horizontal lines indicate statistically 
significant correlations. 
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APPENDIX D-l 

Analytical report for metal concentrations in liver and kidneys of 
brown bullheads. 
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Catalog: 8610011 

Sample 
Number 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 

WKICHT. % MOISTIJRE. % LIPID, TOTAL SUSPENDED SOLIDS 

'Sample Percent Percent 
S-10 Matrix Weight (gl Moisture Lipid 

-__.--_-__ ---.---- _---_-- 
303K Kidney 
355K Kidney 
443K Kidney 
444K Kidney 
447K Kidney 
499K Kidney 
505K Kidney 
539K Kidney 
544K Kidney 
557K Kidney 
561K Kidney 
240 Liver 
242 Liver 
244 Liver 
245 Liver 
261 Liver 
265 Liver 
266 Liver 
271 Liver 
272 Liver 
275 Liver 
3008 Liver 
301 Liver 
302 Liver 
303 Liver 
321 Liver 
322 Liver 
324 Liver 
354 Liver 
355 Liver 
360 Liver 
361 Liver 
389 Liver 
443 Liver 

---..-.-. -------.-. 
1.47 78.12 
2.86 78.12 
3.85 78.12 
3.86 78.12 
3.16 78.12 
2.56 78.12 
4.32 78.12 
6.72 74.26 
4.99 78.12 
5.35 78.12 
8.65 El.97 
10.86 76.98 
7.99 79.47 
4.19 77.72 
9.22 82.1 
12.18 78.08 
2.62 77.72 
4.3 77.72 
3.96 77.72 
1.38 77.72 
1.26 77.72 
1.72 77.72 
4.87 77.72 
5.34 77.72 
9.26 76.78 
10.43 80.06 
5.38 77.72 
3.83 77.72 
6.2 75 
8.58 74.13 
15.3 76.27 
15.37 00.42 
1.13 77.72 
6.75 74.96 

Page: 1 

Total Suspended 
Solids ( % ) 

--.______-_-____ 
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Catalog: 0610011 

sample 
raumber 

__------ 
444 
445 
447 
440 
499 
501 
503 
so4 
505 
539 
544 
557 
561 
A10 
A10 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A30 
AS 
A0 
A9 

Lab Name: RTI 234un-94 

~Iw, t norS?WM, Q LIPID. TDTAL 

Sampl. natrix 
---_- ____________em-_-e-- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Llvor 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

sample Percent 
weight (g) Moisture 

___-_----- _--es---- 
0.05 77.72 

19.29 77.66 

12.22 74.3 

9.32 77.50 

4.56 77.72 

7.74 76.1 
10.57 70.71 
10.45 01.44 
10.50 79.07 
11.20 70.55 

8.13 01.55 
9.11 01.70 
15.35 02.20 

2.26 77.72 

5.20 77.72 

0.74 75.17 

. 5.32 77.72 

6.72 76.34 

0.91 70.9 
9.77 75.74 

7.70 77.72 

13.57 77.16 

11.67 60.01 

3.46 77.72 

3.03 77.72 

0.2 77.72 

9.31 77.72 

1.69 77.72 

Purchase Order: PACF-3-0023 

SUSPENDED SOLIDS (Cont.) 

Percent 
Lipid 

___------- 

Page: 2 

Total Suspended 
solids ( % 1 

____________-m-m 



Catalog: 0610011 Lab Nemo: RTI 

Sample 
Number 

-_------ 

Percent 
TVS 

--------- 

- NO DATA XXfST FOR THIS SECTION. 

23-Jun-94 

SOIL / SEDIUENT PARAMETERS 

Purchase Order: PAW-3-0023 

Percent 
Tee 

--------- 

I------------ Particle Size ------------ I 
Wand asilt Wlay 

__------_ --------- -----em_- 

Page: 3 



Catalog: 0610011 Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 Page: 4 

saw10 
hnalyte Number 

_-______-_..--------- ---w--- 
Al 303K 

355K 
443K 
444): 
447K 
499K 
SOSK 
539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
JOOB 
301 
302 
303 
321 
322 
324 
354 
3ss 
360 
361 
309 
443 

CONTAMINANT CONCEKTRATIONS 

San@0 Matrix 
--_--_------------ 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit 
fppn Dry Wt.) lppm Dry Wt.1 

_-______-------- _-____-------- 
< 16.559415 16.559415 
< 10.7506037 10.7506037 
c 7.1636197 7.1636197 

7.093053 7.0250604 
< 9.3500914 9.3500914 
< 12.2463437 12.2463437 

19.5650135 9.0251371 
< 10.7296 10.7296 

13.5100540 6.0171046 
13.0254113 7.2225777 

< 0.0306 0.0306 
0.729 4.7905 
10.74 4.7001 
9.2549372 7.3339310 
20.61 4.0544 
19.2 4.0263 

< 12.0915619 12.0915619 
11.0716330 6.1790044 

< 7.5359066 7.5359066 
30.016150 10.2154399 

< 22.006553 22.006553 
c 15.4982047 15.4902047 

14.9147217 5.5493716 
11.3240575 5.7099461 
19.42 4.9116 
17.01 4.9702 

< 5.1230779 5.1230779 
< 7.935360 7.935360 

9.006 4.9116 
7.649 4.9603 
6.042 4.045 
11.38 4.9505 

< 22.0004201 22.0004201 
0.246 4.9603 

Result 
lppm Wet Wt.) 

-_------------ 
< 3.6232 
< 2.354 
< 1.5674 

1.727 
< 2.0450 
< 2.6795 

4.201 
< 2.761799 

2.956 
3.025 

< 1.4493596 
2.0094150 
2.204922 
2.062 
3.60919 
4.20064 

c 2.694 
2.645 

< 1.679 
0.47 

< 5.0013 
< 3.453 

3.323 
2.523 
4.509324 
3.391794 

< 1.1416 
< 1.760 

2.2515 
1.9707963 
1.6236066 
2.220204 

x 4.9213 
2.0647904 

Detection Limit 
lppin Wet Wt.) 
---_---__-____ 
3.6232 
2.354 
1.5674 
1.7123 
2.0450 
2.6795 
1.9747 
2.761799 
1.4916 
1.5003 
1.4493596 
1.1046147 
.9013545 
1.634 
.0609376 
1.057925 
2.694 
1.3767 
1.679 
4.0504 
5.0013 
3.453 
1.2364 
1.29 
1.140473s 
.9910579 
1.1416 
1.760 
1.2279 
1.2032296 
1.1497105 
.9693079 
4.9213 
1.2420591 



Catalog: 0610011 Lab Name: RTf 23-Jun-94 Purchase Order: PACF-3-0023 Page: 5 

CO~~~AM~NANT CONCIwrRATIoNS (Cont.) 

Suple 
Analyte Number 

---------------mve-- -_-_---_ 
Al 444 

445 
447 
440 
499 
501 
503 
504 
505 
539 
544 
1157 
561 
A10 
Al0 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A30 
AS 
A0 
A9 

,- 
Sample Matrix 

-w----------------e 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Llvor 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
I~QIII Dry Wt.1 

-----_-------- 
.z 9.1526032 

13.7 
6.276 
11.51 

< 6.7041113 
14.03 
16.03 
10.00 
26.55 
10.3 
23.40 
15.05 
11.35 

< 0.0913024 
40.3042011 
10.10 
11.0357271 
7.225 
14.61 
15.3 
0.3430061 
17.09 
10.07 
1000.0609400 
7.4012567 
20.2460502 
14.0653501 

< 0.2751346 

Detection Limit Result 

-- 
~PIXII Dry Wt.) 
------------- 
9.1526032 
4.9505 
4.0356 
5 
6.7041113 
4.931 
4.0020 
4.902 
4.017 
4.99 
5.6609 
4.9213 
4.9505 
0.0913024 
5.3609400 
4.0544 
5.0220905 
4.9505 
4.0020 
4.99 
7.3626571 
4.9116 
4.9213 
0.6315001 
7.3967604 
6.470456 
5.997307 
0.2751346 

-- 
(ppm Wet Wt.) 

-------------- 

e 2.0392 
3.06050 
1.612932 
2.500542 

c 1.5115 
3.54437 
3.412707 
3.504120 
5.344515 
2.20935 
4.33206 
2.00707 
2.01122 

< 1.901 
10.70 
2.527694 
2.637 
1.709435 
3.00271 
3.71170 
1.059 
3.903356 
5.636033 
242.6 
1.649 
4.511 
3.312 

c 1.0437 

Detection Limit 
lppm Wet Wt.) 
-------_______ 

2.0392 
1.1059417 
1.2427492 
1.121 
1.5115 
1.170509 
1.0395401 
.9090112 
.9696621 
1.070355 
1.0459121 
.0966609 
.0772206 
1.901 
1.1962 
1.2053475 
1.1191 
1.1712003 
1.0302700 
1.210574 
1.6404 
1.1210094 
1.5349535 
1.9231 
1.640 
1.4434 
1.3362 
1.8437 

B 303K Kidn~ 1.7106947 1.6550501 .3743 .3623 
3s5a Kidney < 1.0750604 1.0750604 .z .2354 .2354 
443K Kidney c .7161792 .7161792 < .1567 .1567 
444K Kidney < .7024497 .7024497 < .1712 .1712 
44711 Kidney 1.0173675 .9351005 .2226 .2046 
499K Kidney 2.524223 1.2240629 .5523 .260 
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Catalog: 0610011 

Analyte 
m____--------------- 
B 

Lab Name: RTI 23-Jun-94 hrrchase Order: PACF-3-0023 Page: 6 

CONTAMINANT CONCENTRATIONS (Cont.) 

Sample 
Number 

-a--..--- 
505K 
539K 
S44K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
300B 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
309 
443 
444 
44s 
447 
440 
499 
501 
503 

Sample Hatrix 
_-------------- 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit 
fppn Dry Wt.) (PPSI Dry Wt.) 

-__----_------ _____-_--__-__ 
3.2294333 .9026500 
10.7 1.073 
2.5063905 .6019013 
2.190505 .7221207 
6.292 .0039 
5.269 .4790 
2.257 .470 
1.4570097 .7333932 
.9096 .4054 
1.200 .4026 
2.1104919 1.2091562 
2.1720007 .6100431 
2.0345601 .7535907 
4.9605017 1.0213645 
3.0070995 2.2005206 
3.7414722 1.5490205 
2.0030341 .5547576 
.9977550 .5709946 
3.634 .4912 
1.970 .497 
1.0529623 .5125673 
1.0774606 .7935360 
.920 .4912 
.5906 .496 
1.579 .4045 
1.343 .495 
4.9102334 2.2007074 
3.633 .496 
1.5601436 .9151706 
2.601 .495 
1.244 .4036 
1.603 .5 
.9573609 .6701067 
.7354 .4931 

.e .4003 .4003 

Result Detection Limit 
(ppm Wet Wt.) lppm Wet Wt.) 

___-----_------- -------------- 
.7066 .1975 
2.75410 .2761902 
.5404 .1492 
.4793 .150 
1.1344476 .1449432 
1.2129230 .1104s 
.4633621 .0901334 
.3240 .1634 
.1620104 .0060066 
.2647936 .1057059 
.472 .2694 
.4041 .1377 
.4533 .1679 
1.107 .4050 
.0404 .5001 
.0336 .3453 
.4641 .1236 
.2223 .129 
.0430140 .1140566 
.3944132 .0991010 
.2346 .1142 
.4103 .1760 
-232 .1220 
.1540570 .1203152 
.3746967 .1149719 
.2629594 .096921 
1.094 .4921 
.9097032 .1241904 
.3476 .2039 
.5010634 .110583 
.319700 .1242052 
.3773206 .1121 
.2133 .1511 
.1757606 .1170509 

< .1039591 .1039591 
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Saw10 
Analyte Number 

m_-emw-------------- -------- 
B 504 

505 
539 
544 
557 
561 
A10 
A10 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A30 
A5 
A0 
A9 

S-10 Matrix 
________---------- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit 'Result Detection Limit 
lppn Dry Wt.) lppn Dry Wt.1 (ppm Wet Wt.1 (ppm Wet Wt.) 

--_------------- _____________- ____------------ _----_-------- 
1.622 .4902 .3010432 .0909011 
3.291 .4017 .6624703 .0969662 
.9700 .499 .2002366 .1070355 
3.990 .5669 .737631 .1045931 
2.607 .4921 .4095714 .0096606 
2.662 .495 .4717064 .007714 

< .0091302 .0091302 < .1901 .1901 
1.1109400 .5360043 .2493 .1196 
.69 .4054 .171327 .1205240 
1.3604129 .5022442 .3031 .1119 

< .495 .495 -z .117117 .117117 
3.149 .4003 .664439 .1030313 
1.00 .499 .262000 .1210574 
1.2550340 .7360062 .2790 .164 
.742 .4912 .1694720 .1121901 
.6039 .4921 .2133004 .153406 
1.4201077 .0631059 .3164 .1923 

< .7396760 .7396760 < .1640 .1640 
1.0372531 .6476661 .2311 .1443 

< .5996409 .5996409 < .1336 .1336 
1.3105925 .0276401 .292 .1044 

Ba 303K Kidney < 1.6550501 1.6550501 < .3623 .3623 
355K Kidney .z 1.0750604 1.0750604 < .2354 .23S4 
443K Kidney < .7161792 -7161792 < .1567 .1567 
444K Kidney c .7024497 .7024497 c .1712 .1712 
447K Kidney < .9351005 .9351005 < .2046 .2046 
499K Kidney c 1.2240629 1.2240629 < .260 .260 
505K Kidney .z .9026500 .9026500 < .1975 .1975 
539K Kidney < 1.073 1.073 < .2761902 .2761902 
544K Kidney c .6019013 .6019013 < .1492 .1492 
557K Kidney < .7221207 .7221207 c .150 .150 
561K Kidney s .0039 .0039 < .1449432 .1449432 
240 Liver < .4790 .4790 < .11045 .11045 
242 Liver < .470 .470 < .0901334 .0901334 

CONTAMINANT CONCCIWRATIONS (Cont.) 

I c 



Catalog: 0610011 

Analyte 
--_---------------.- 
Ba 

Lab Name: RTI Page: 0 

Saaple 
Number 

_m_--_m- 

244 
24s 
261 
265 
266 
271 
272 
275 
300e 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
309 
443 
444 
44s 
447 
440 
499 
501 
503 
504 
505 
539 
s44 
557 
561 
A10 

23-Jun-94 Purchase Order: PACP-3-0023 

cOtrrAMINANT coNcENTRATIONS (Cont.) 

Result Detection Limit Result Detection Limit 
Surgle Matrix lppn Dry Wt.) (p&m Dry Wt.1 lppm Wet Wt.) (ppn Wet Wt. I 

___________---_--__- ---------------- _____________- --_--_---------- ___-________-_ 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Llver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Ltver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

-i .7333932 
c .4054 
< .4026 
< 1.2091562 
< .6100431 
< .7535907 

2.1521544 
< 2.2005206 
< 1.5490205 
c: .5547576 
< .5709946 
< .4912 
< .497 
< .5125673 
< .7935360 
.c .4912 

4 c .496 
< .4045 
* .495 
c 2.2007074 
< .496 
< .9151706 
< .495 
< .4036 
< . 5 
c .6701067 
-c .4931 
< .4003 
c .4902 
c .4017 
< .499 
< .5669 
< .4921 
< .495 
< .0091302 

.7333932 

.4054 

.4026 
1.2091562 
.6100431 
.7535907 
1.0213645 
2.2005206 
1.5490205 
.5547576 
.5709946 
.a912 
.497 
.5125673 
.7935360 
.4912 
.496 
.4045 
.495 
2.2007074 
.496 
.9151706 
.495 
.4036 
.5 
.6701067 
.4931 
.4003 
.4902 
.4017 
.499 
.5669 
.4921 
.495 
.0091302 

c .1634 
.c .0060066 
< .1057059 
< .2694 
< .1377 
< .1679 

.4795 
< .5001 
-c .3453 
< .1236 
< .129 
< .1140566 
< .0991010 
< .I142 
< .1760 
< .I220 
< .1203152 
c .1149719 
< .096921 
< .4921 
< .1241904 
-2 .a039 
< .110503 
< .1242052 
< .I121 
< .1511 
< .1170509 
< .1039591 
< .0909011 
< .0969662 
e .1070355 
< .1045931 
< .0096606 
< .007714 
< .1901 

.1634 

.0060066 

.1057059 

.2694 

.1377 

.1679 

.4050 

.5001 

.3453 

.1236 
,129 
.1140566 
.0991010 
.1142 
.1760 
.1228 
.1203152 
-1149719 
.096921 
.4921 
.1241904 
.2039 
.110503 
.1242052 
.1121 
.1511 
.1170509 
.1039591 
.0909811 
.0969662 
.1070355 
.1045931 
.0096606 
.007714 
.1901 
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Be 

SanplS 
Analyte Number 

-------------------- -*----- 
Ba A18 

A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A38 
AS 
A8 
A9 

--- 
Saaple Matrix 

----------------- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
hxn Dry Wt.) 

-------------- 
c .5368043 
* .4854 
< .5022442 
c .495 
< .4883 
< .499 
< .7360862 
< .4912 
< .4921 
< .8631059 
< .7396768 
< .6476661 
* .5996409 
< .6276481 

Detection Limit Result 
(ppm Dry Wt.) (ppm Wet Wt. 1 
-____-_______- -------------- 
.5360043 
.4054 
.5022442 
.495 
-4003 
.499 
.7360862 
.4912 
.4921 
.a631059 
.7396768 
.6476661 
.5996409 
.8276481 

303K Kidney < .3313528 .3313528 
35511 Kidney < .2152651 -2152651 
443K Kidney < .143053 .143053 
444K Kidney < .1563071 .1563071 
447K Kidney < .1669287 .1869287 
499K Kidney * .2449726 .2449726 
505K Kidney .3368373 .1805302 
5391 Kidney c .2146 .2146 
544K Kidney < .1361974 .1361974 
55711 Kidney < .1444241 .1444241 
561K Kidney < .1608 .1608 
240 Liver < .096 .096 
242 Liver < .0956 .0956 
244 Liver .c .1467664 .1467684 
245 Liver < .0971 .0971 
261 Liver < .0965 .0965 
265 Liver c .241921 .241921 
266 Liver < .1234291 .1234291 
271 Liver < .1508079 .150%079 
272 Liver 1.5767504 .3644524 

COWIAMINANT CONCKUTKATIONS (Cont.) 

.z .1196 
< .1205248 
< .1119 
< .117117 
< .1030313 
c .1210574 
c .164 
* .1121901 
< .153486 
< .1923 
< .1648 
< .1443 
< .1336 
< -1844 

< .0725 
4 -0471 
< .0313 
< .0342 
< .0409 
< .0536 

.0737 
< .055238 
< .0290 
< .0316 
< .0289922 
< .0220992 
< .0196267 
< .0327 
< .0173809 
-i .0211528 
< .0539 
< .0275 
< .0336 

.3513 

Detection Limit 
(ppm Wet Wt. ) 
-------_______ 
.1196 
.1205240 
.1119 
.117117 
.1030313 
.1210574 
.164 
.1121901 
.153486 
.1923 
.1648 
.1443 
.1336 
.1844 

.0725 

.0471 

.0313 

.0342 

.0409 

.0536 

.0395 

.055238 

.0298 

.0316 

.0289922 

.0220992 

.0196267 

.0327 

.0173809 

.0211528 

.0539 

.0275 

.0336 

.0812 
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CONTANINANT CONCRWIRATIONS (Cont.) 

Sample 
Analyte Number 

___----------_------ --_-_--- 

Be 275 
3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
440 
499 
501 
503 
SO4 
505 
539 
544 
557 
561 
A10 
A18 
A2 
A20 
A21 
A22 
A23 
A25 

_--- 
Sanple Matrix 

_-__-_-------..-- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
(ppn Dry Wt.) 

____----_------ 
< .4560144 
< .3101436 
< .1108618 
< .1157989 
< .0982 
< .0994 
< .1023339 
< .1588869 
c .0982 
< .0992 
< .0969 
e .099 
< .4416517 
< .0992 
< .1831239 
< ,099 
< .0967 
e . 1 
< .1355476 
< .0986 
< .0977 
< .098 
< .0963 
< .0998 
< .1134 
< .0904 
e .099 
< .1777379 
< .1072711 
< .0971 
< .1005386 
< .099 
< .0977 
< .0990 
< .1472172 

Detection Limit .Result Detection Limit 

,- 
Ippm Dry Wt.) 
--_---------- 

.4560144 

.3101436 

.1106618 

.1157989 

.0982 

.0994 

.1023339 

.1588869 

.0982 

.0992 

.0969 

.099 

.a416517 

.0992 

.1e31239 

.099 

.o967 

.l 

.1355476 

.0986 

.0977 

.090 

.0963 
-0998 
.1134 
.0984 
.099 
.1777379 
.1072711 
.0971 
.1005386 
.099 
.0977 
.0998 
.1472172 

(ppm Wet Wt.) @pm Wet Wt.) 
____--__-------- --_----------- 

< .1016 .1016 
< .0691 .0691 
< .0241 .0247 
< -0258 .0258 
< .022602 .022802 
c .0190204 .0198204 
< .0226 .0228 
< .0354 .0354 
.z .02455 .02455 
< .025663 .025663 
< .0229944 .0229944 
< .0193842 .0193842 
e .0904 .0984 
c .0248391 .0248397 
.c .0408 .040% 
< .0221166 .0221166 
< .0248519 .0240519 
< .02242 .02242 
e .0302 .0302 
c .0235654 .0235654 
< .0200003 .0208003 
< .0181888 .0181888 
< .0193852 .0193852 
< .0214071 .0214071 
< .0209223 .0209223 
< .0179285 .0179285 
.z .0175428 .0175428 
< .0396 .0396 
< .0239 .0239 
c .0241099 .0241099 
< .0224 .0224 
< -0234234 .0234234 
< .0206147 .0206147 
< .0242115 .0242115 
< .0328 .0328 
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Cd 

SaIlpIe 
Analyte Number 

----m-w-v----------- -----m- 
Be A26 

A3 
A32 
A38 
A5 
AB 
A9 

30311 
355K 
443K 
444K 
4471 
499K 
505K 
539K 
544K 
557K 
56-lK 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
300B 
301 
302 
303 
321 
322 

- 

CONTAMINANT CDNCBNTRATIDNS (Cont.) 

Result 
SYrple Matrix (pm Dry Wt.) 

------------------me -------------- 
Liver < .0982 
Liver .1153 
Liver < .1728007 
Liver < .1481149 
Liver c .1297127 
Liver * .1198384 
Liver < .1656194 

Kidney 1.6393967 
Kidney .7760512 
Kidney .3615174 
Kidney 1.6393967 
Kidney 1.3021024 
Kidll~ .3340951 
KidIl~ 2.1147166 
Kidllby .3894 
Kidney 1.4364717 
Kidney 1.3606033 
Kidney 2.197 
Liver .1468 
Liver < .0956 
Liver c .1467604 
Liver .166 
Liver .5265 
Liver =z .241921 
Liver < .1234291 
Liver < .1508079 
Liver 1.529623 
Liver ( .4560144 
Liver < .3101436 
Liver .1315081 
Liver .1319569 
Liver .4425 
Liver < .0994 
Liver < .1023339 

Detection Limit Result 
(ppn Dry Wt.1 
------------- 

.0982 

.0904 

.1720007 

.1481149 

.1297127 

.1198384 

.1656194 

lppm wet wt. ) 
----_____----_ 

e .0224209 
.0359621 

< .0385 
-2 .033 
< -0209 
c .0267 
< .0369 

Detection Limit 
(ppm Wet Wt.) 
-----_----____ 

.0224289 

.030691 

.0385 

.033 

.0289 

.0267 

.0369 

.3313528 .3507 .0725 

.2152651 .I698 .0471 

.143053 .0791 .0313 

.1563071 .3587 .0342 

.1869287 .2049 ,0409 
-2449726 .0731 .0536 
.1805302 .4627 .0395 
.2146 .1002316 .055238 
.1361974 .3143 .0298 
.1444241 .2977 .0316 
.1608 .3961191 .0209922 
.096 .0342538 .0220992 
.0956 < .0196267 .0196267 
.1467684 < .0327 .0327 
.0971 .029714 .0173809 
.0965 .1154088 .0211528 
.241921 < .0539 .0539 
-1234291 < .0275 .0275 
.1508079 < .0336 .0336 
.3644524 .3408 .0812 
.4560144 c .1016 .1016 
.3101436 < .0691 .0691 
.1108618 .0293 .0247 
.1157989 .0294 .0258 
.0982 .1027485 .022002 
.0994 < .0198204 .0198204 
.1023339 < .0228 .0228 

C 
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Analyte 
_-----------------..- 
cd 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 Page: 12 

9-1s 
Number 

--me--- 
324 
354 
355 
360 
361 
309 
443 
444 
445 
447 
440 
499 
501 
503 
504 
505 
539 
544 
557 
561 
A10 
A10 
N 
NO 
Nl 
N2 
N3 
N5 
AZ6 
A3 
A32 
A30 
A5 
A0 
A9 

CONTAMINANT CONCENTRATIONS (Cont.) 

Result Detection Limit Result Detection Limit 
Sample Matrix (pm Dry Wt.1 (prdn Dry Wt.) (ppm Wet Wt.) (ppm Wet Wt.1 

_-___-__-___-____-_- ___----_-------- ----------e--- --_--..---------- ------m-e-_-_- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

c .1588869 .1500069 
.1991 .0902 
.168 .0992 
.2370 .0969 
.1076 .099 

< .4416517 .4416517 
.177 .0992 
.3254039 .1831239 
.4044 .099 
.2262 .0967 
.1473 .l 

c .1355476 .1355476 
.2034 .0906 
.3593 .0977 
.2441 .098 
.3905 .0963 

e .0990 .0990 
.4377 .1134 
.384 .0984 
.3006 .099 

e .1777379 .1777379 
.4452424 .1072711 
.3203 .0971 
.3339318 .1005306 
.3416 .099 
.3905 .0977 
.525 .0998 
.5704668 .1472172 
.I747 .0902 
1.090 .0904 

< .1728007 .1728007 
c .1481149 .1481149 

2.2549372 .1297127 
.4120207 .1190384 
.1656194 .1656194 

< .0354 .0354 
.049775 .02455 
.0434616 .025663 
.0564299 .0229944 
.0210601 .0193042 

< .0904 .0984 
.0443208 .0248397 
.0725 .0408 
.100215 .0221166 
.0501334 .0248519 
.0330247 .02242 

< .0302 .0302 
.0486126 .0235654 
.076495 .0208003 
-045305 .0181888 
.0706077 .0193052 

< .0214071 .0214071 
.0007557 .0209223 
.0699648 .0179285 
.0532663 .0175428 

< .0396 .0396 
.0992 .0239 
.0815169 .0241099 
.0744 .0224 
.0000226 .0234234 
.0023955 .02O(j147 
.127365 .0242115 
.1271 .0320 
.0399015 .0224209 
.3424662 .030691 

c .0305 .0385 
< .033 .033 

.5024 .0289 

.0910 .0267 

.0369 .0369 
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Sample 
Analyte Number 

__---------------__- _---e-e- 
Cr 303K 

355K 
443K 
444u 
447K 
499K 
SOSK 
539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
300B 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 

CONTAMINANT CONCENTRATIONS (Cont. 1 

S-10 Matrix 
-----------e---e 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Llver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit 
fppn Dry Wt.) lpp Dry Wt. 1 

_________------- -------__----- 
< 1.6558501 1.6550501 
e 1.0758684 1.0750604 
.z .I161792 .7161792 
.e .7824497 .7024497 
< .9351005 .9351005 
< 1.2240629 1.2240629 
< .9026508 .9026508 

1.494 1.073 
< .6019013 e6019013 
< .7221207 .I221207 

.8736 .8039 

.7437 .4798 
< .470 .470 
< .7333932 .7333932 

.4877 .4854 

.6691 .4026 
< 1.2091562 1.2091562 
< .6100431 .6100431 
-2 .7535907 .7535907 

2.0704668 1.0213645 
< 2.2005206 2.2005206 
.c 1.5490205 1.5490205 
< .5547576 .5547576 
< .5709946 .5709946 

.562 .4912 

.5647 .497 
c .5125673 .5125673 
< .7935360 .7935368 

.6274 .4912 
< .496 -496 
< .4845 .4845 

.5609 .495 
< 2.2007074 2.2087074 

.5739 .496 

Result Detection Limit 
lppm Wet Wt.) rppm Wet Wt.) 

----___----_---- -----_____--__ 
< .3623 .3623 
< .2354 .2354 
< -1567 .1567 
< .1712 .1712 
c .2046 .2046 
< .260 .268 
< .1975 .1975 

.3045556 .2761902 
< .1492 .1492 
< .158 .158 

.1575101 .1449432 

.1711997 .11045 
c .0981334 .0981334 
< .1634 .1634 

.0872983 .0868866 

.1466667 .1057859 
< .2694 .2694 
< .1377 .1377 
< .1679 .1679 

.4613 .4050 
< .5081 .5001 
e .3453 .3453 
< .1236 .1236 
< .129 .129 

.1304964 .1140566 

.1126012 .0991018 
< .1142 .1142 
< .1760 .1768 

.15605 .1228 
< .1203152 .1283152 
< .1149719 .1149719 

.1113906 .096921 
< .a921 .4921 

.1437046 .1241984 
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SMp18 
Analyta NumbOr 

____--m---__-------- -__----- 
Cr 444 

445 
447 
440 
499 
501 
503 
504 
505 
539 
544 
557 
561 
Al0 
A10 
A2 
A20 
Nl 
N2 
A23 
A25 
A26 
A3 
A32 
A30 
A5 
A8 
A9 

cu 303K 
35SK 
443K 
444K 
447K 
499K 

CONTAMINANT CONCENTRATIONS (Cont.) 

Result 
S-10 I4atrix lppm Dry Wt.1 

_--e---------------- __--___---_--- 

Liver < .9151706 
Liver < .495 
Liver < .4036 
Liver .6015 
Liver < .6781867 
Liver .5108 
Liver < .4883 
Liver < .4902 
Liver < .4817 
Liver .5024 
Liver < .5669 
Liver .9651 
Liver < .495 
Liver 1.5192998 
Liver < .5360043 
Liver < .4854 
Liver 4 < .5022442 
Liver .5423 
Liver < .4083 
Liver .6354 
Liver < .I360862 
Liver < .4912 
Liver .5914 
Liver < .a631059 
Liver < .7396760 
Liver < .6476661 
Liver < .5996409 
Liver < .a276401 

Kidney 5.6170010 
Kidney 4.6435101 
Kidney 3.3532907 
Kidney 5.0500914 
Kidney 5.0860373 
uidnay 6.3436929 

Detection Limit Result DetOCtiOn Limit 
(mm Dry Wt.) 
---__-------- 

.9151706 

.495 
-4836 
.5 
.6781867 
.4931 
.4803 
.4902 
.4817 
.499 
.5669 
.4921 
.495 
.a091302 
.5368043 
.4854 
.5022442 
.495 
.4083 
.499 
.7360862 
.4912 
.4921 
.a631059 
.7396760 
.6476661 
.5996409 
.a276401 

(ppR Wet wt.) (ppm Wet Wt.) 
---------------- -_------______ 

< .2039 .2039 
e .110503 .110583 
< .1242052 .1242052 

.1340563 .1121 
e .3511 .1511 

.1220012 .1178509 
c .1039591 .1039591 
< .0909811 .0909811 
< .0969662 .0969662 

.1249240 .1070355 
-z .1045931 .1045931 

.1758412 .0896606 
< .087714 .007714 

.3305 .1901 
c .1196 .1196 
-c .1205248 .1205248 
* .1119 .1119 

.1203082 .117117 
-2 .1030313 .1030313 

.154148 .1210574 
< .164 .164 
< .1121901 .1121901 

.1844577 .153486 
< .1923 .1923 
< .1648 .1648 
< .1443 .I443 
< .1336 .1336 
< .I844 .I844 

1.6550501 1.229 .3623 
1.0758684 1.016 .2354 
.7161792 .7337 .1567 
.7024497 1.28 .1712 
.9351005 1.113 .2046 
1.2240629 1.380 .268 
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Sanple 
Analyt8 Number 

_____-----__-----_-- ------- 
cu 505K 

539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
440 
499 
501 
503 

CONTAMINANT CONCKNTRATIDNS (Cont.) 

Saaple Hatrix 
__-------------- 
uidnay 
Kidney 
Kidney 
Kidnay 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit Result DhtOCtiOn Lilllit 

(ppn Dry Wt.) tppm Dry Wt.) (ppfn wet wt.) (Ppn wet wt.) 
-------------- ___________--_-- -------------- 

5.9597806 e9026500 1.304 .1975 
6.426 1.073 1.6540524 .a761902 
6.0283364 .6819013 1.319 .1492 
17.1617916 .7221207 3.755 .158 
24.43 .a039 4.404729 .1449432 
10.14 -4798 2.334228 .11045 
20 .478 4.106 .0901334 
0.6445242 .7333932 1.926 .1634 
25.61 .4054 4.58419 .0860066 
25.91 .4826 5.679472 .1057859 
48.3842011 1.2091562 10.70 -2694 
23.3303411 .6100431 5.190 .1377 
40.7081500 .7535907 10.87 .1679 
35.8168761 1.0213645 7.98 -4058 
69.524237 2.2805206 15.49 .5081 
34.2549372 1.5490205 7.632 .3453 
5.9074327 .5547576 1.334 .1236 
43.016158 .5789946 9.584 .129 
49.19 .4912 11.421910 -1140566 ' 
49.77 .497 9.924130 .0991018 
34.6499102 .5125673 7.72 .1142 
46.3195691 .7935360 10.32 .1768 
31.06 .4912 7.765 .1228 
38.39 .496 9.931493 .1283152 
41.41 .4045 9.026593 .1149719 
42.47 -495 8.315626 .096921 
60.7612208 2.2087074 15.32 .4921 
49.2 .496 12.31960 .1241984 
50.0976661 .9151706 11.34 .2039 
37.37 .495 8.340458 .110503 
53.76 .4036 13.01632 .1242052 
36.05 .5 0.26177 .1121 
30.901149 .6701067 8.685 .1511 
38.13 .4931 9.11307 .1178509 
24.79 .4083 5.277791 .1039591 

( c 
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S-18 

Analyte Number 
_____-_--_----..----- a------- 
cu 504 

505 
539 
544 
557 
561 
A10 
A18 
A2 
NO 
Nl 
A22 
N3 
A25 
A26 
A3 
A32 
A38 
A5 
A8 
A9 

-- - 
Sample Matrix 

_______-_--_------ 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
(mm Dry Wt.) 
_--e-e------- 

40.56 
27.51 
36.66 
45.51 
66.5 
26.85 
61.0043008 
39.7000718 
26.23 
94.4344704 
53.76 
11.60 
21.92 
40.518851 
50.48 
63.54 
104.443447 
76.7504488 
61.5798923 
22.4020467 
13.2495512 

-- 

Detection Limit Result 
(ppm Dry Wt.) ippm Wet Wt.) 
--_----_----e- _e__-_----_---- 
.4902 7.527936 
.4017 5.537763 
.499 7.86357 
.5669 8.396595 
.4921 12.1163 
.495 4.75702 
.8891382 13.77 
.5360043 8.863 
.4854 6.512909 
.5022442 21.04 
.495 12.719616 
.4883 2.46448 
.499 5.317792 
.I360862 10.81 
.4912 13.529632 
.4921 19.010126 
.a631059 23.27 
.7396768 17.1 
.6476661 13.72 
-5996409 5.009 
.a276481 2.952 

Detection Limit 
(ppn Wet Wt.) 
------_--_---- 

.0909811 

.0969662 

.1070355 

.1045931 

.0896606 

.007714 

.1981 

.1196 

.1205248 

.1119 

.117117 

.I030313 

.1210574 

.164 

.1121901 

.153486 

.1923 

.I648 

.I443 

.1336 

.1044 

Fe 303K Kidney 2201.0960921 33.11883 481.6 7.2464 
355K Kidney 1068.5557587 21.5178245 233.8 4.7081 

443K Kidney 1000 14.3272395 210.0 3.1348 
444K Kidney 1040.4460695 15.6521938 229.4 3.4247 

447K Kidney 1354.6617916 18.7006399 296.4 4.0917 
499K Kidney 890.3107861 24.4931444 194.0 5.3591 
505K Kidney 2963.8939671 10.0502742 648.5 3.9494 
539K Kidney 1423 21.4592 366.2002 5.5235901 
544K Kidney 1257.7696527 13.6340263 275.2 2.9833 
557K Kidney 1417.2760512 14.4451554 310.1 3.1606 
561K Kidney 1286 16.0772 231.8650 2.8987192 
240 Liver 955.1 9.5969 219.86402 2.2092064 
242 Liver 1891 9.5602 388.2223 1.9627091 

CONTANINANT CONCKWIRATIONS (Cont.) 
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Saaple 
Analyte Numb8r 

___---------*------- -em----- 
?e 2b4 

145 
161 
265 
266 
271 
272 
275 
3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
448 
499 
501 
503 
504 
505 
539 
544 
557 
561 
A10 

COHTAklINANT CONCENTRATIONS (Cont.) 

Saeple Hatrlx 
_-_-m--mm----------- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

ROSUlt 
lppa Dry Wt.) 
_m------------ 
1958.2585278 
2487 
1596 
1650.8070995 
092.2000710 
697.486535 
693.0958707 
376.7055655 
1903.0520646 
921.9030521 
2248.6535009 
1905 
2355 
2273.3393178 
2171.9030521 
2277 
1929 
2280 
1449 
460.05386 
2067 
3153.9497307 
2050 
1933 
3234 
877.4685017 
3192 
2792 
3535 
4143 
1922 
3560 
2590 
2204 
548.9228007 

Detection Limit Result 
(rqnm Dry Wt.) lppm Wet Wt.) 
-------_------ --------------- 
14.6678636 436.3 
9.7087 445.173 
9.6525 349.8432 
24.182675 367.0 
12.3577199 198.8 
15.0718133 155.4 
36.4313285 154.6 
45.6131059 83.93 
30.9968502 424 
11.0987433 205.4 
11.5798923 501 
9.0232 442.341 
9.9404 469.587 
10.247307 506.5 
15.0711049 483.9 
9.0232 569.25 
9.9206 499.0323 
9.6899 541.044 
9.901 203.7142 
44.1763914 102.5 
9.9206 517.5768 
18.3047576 702.7 
9.901 457.97 
9.6712 496.781 
10 725.0628 
13.5682226 195.5 
9.0619 762.008 
9.7656 594.4168 
9.8039 656.096 
9.6339 833.9859 
9.90 412.269 
11.3379 650.296 
9.0425 473.3556 
9.901 390.5488 
17.7027648 122.3 

Detection Limit 
(ppm Wet Wt.) 
-------------- 
3.268 
1.7370573 
2.115828 
5.3879 
2.7533 
3.358 
8.1169 
10.1626 
6.9061 
2.4728 
2.58 
2.280947 
1.9021158 
2.2831 
3.5361 
2.4550 
2.5664592 
2.2994133 
1.9306158 
9.8425 
2.4841182 
4.0783 
2.2118834 
2.4854984 
2.242 
3.023 
2.3569941 
2.0790962 
1.8196038 
1.9393041 
2.14071 
2.0910426 
1.7933035 
1.7544572 
3.962 

(. 
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Hg 303K 
355K 
443K 
444K 
447K 
499K 
505K 
539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 

S-18 
Analyte Number 

______--_----------- s------ 
Te A18 

N 
NO 
A21 
N2 
A23 
NS 
N6 
A3 
A32 
A38 
A5 
A8 
A9 

COWIAMINANT CONCKNTRATIONS (Cont.) 

ROSUl t 
Smle Matrix lppn Dry Wt.) 

------_------------- --_----------- 

Liver 3235.1885099 
Liver 1407 
Liver 2723.967684 
Liver 1494 
Liver 2205 
Liver 2153 
Liver 2879.2639138 
Liver 1934 
Liver 1421 
Liver 1465.8886894 
Liver 1039.497307 
Liver 2714.0933573 
Liver 2115.3500890 
Liver 1309.6947935 

Kidney * .249543 
Kidney a .z .1070611 
Kidney < .071755 
Kidney .1759590 
Kidney .1600775 
Kidney < .1732176 
Kidney .1115174 
Kidney .2017 
Kidney .3994516 
KidnOy .2097806 
Kidney -z .1577 
Liver -1287 
Liver .1319 
Liver .2094973 
Liver .2403 
Liver .1766 
Liver .3249551 
Liver .2420107 
Liver .1503591 
Liver .3159705 

,-, 

Detection Limit Result 
(ppm Dry Wt.) (ppm Wet Wt.) 
-_-_---------- _______-___--_ 

10.7374327 720.0 
9.7087 349.3501 
10.0453321 606.9 
9.901 353.4804 
9.7656 465.255 
9.90 522.3178 
14.7253142 641.5 
9.8232 441.7256 
9.0425 443.2099 
17.2630162 326.6 
14.7935368 231.6 
12.956912 604.7 
11.994614 471.3 
16.5498205 291.0 

Detection Limit 
(ppm Wet Wt.) 

- -------------- 

2.3923 
2.4106702 
2.2381 
2.3425766 
2.0605416 
2.421148 
3.2808 
2.2436189 
3.0698758 
3.8462 
3.296 
2.8068 
2.6724 
3.6873 

.249543 e .0546 .0546 

.1070611 c .0236 .0236 

.071755 .c .0157 .0157 

.0701536 .0305 .0171 
,0936929 .0352 .0205 
.1732176 .c .0379 .0379 
.0904936 .0244 .0198 
.1706 .0519176 .0439124 
.0600907 .0874 .0149 
.0722121 .0459 .0158 
.1577 < .0284333 .0204333 
.096 .0296267 .0220992 
.0954 .0270791 .0195856 
.0731590 .0645 .0163 
.0950 .0430137 .0171482 
.0965 .0387107 .0211528 
.1202873 .0724 .0268 
.061939 .0541 .0138 
.0754039 .0335 .0168 
.2549372 .0704 .0568 



Catalog: 8610011 Lab Name: RTI 

Sample 
Analyte Number 

-___--_--_-_________ ------- 
w 275 

3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
448 
499 
501 
503 
504 
505 
539 
544 
557 
561 
A10 
Al8 
N 
NO 
Nl 
N2 
N3 
A25 

23-Jun-94 Purchase Order: PACF-3-0023 

COUlW4INANT CONCKMlVATIONS (Cont.) 

Result 
Sample Matrix @pm Dry Wt.) 

-------------------- ____---___--_- 
Liver < .2854570 
Liver .2181329 
Liver .2010772 
Liver .6566427 
Liver .1626 
Liver .179 
Liver .1220826 
Liver .3307099 
Liver .1321 
Liver .183 
Liver .1574 
Liver .2444 
Liver .4335727 
Liver .1006 
Liver .2737882 
Liver .2591 
Liver .1295 
Liver .1481 
Liver .0902944 
Liver .1461 
Liver .3001 
Liver .2897 
Liver .3635 
Liver .5693 
Liver .5867 
Liver .2164 
Liver .1094 
Liver .2099461 
Liver .9447935 
Liver .3301 
Liver .2194794 
Liver .16 
Liver .1627 
Liver .1347 
Liver .3110413 

.-- 

Detection Limit Result 
(ppn Dry Wt.) 
------------- 
.2054570 
.1912029 
.0556553 
.0570995 
.0970 
.0977 
.051167 
.0794434 
.0986 
.0992 
.0965 
.0970 
.2935360 
.0994 
.0915619 
.099 
.0992 
.099 
.0677730 
.0971 
.0975 
.098 
-0971 
.0996 
.0973 
.099 
.098 
.1279174 
.05386 
.0954 
.0502693 
.090 
.0996 
.0996 
.0736006 

,- 
Ippm Wet Wt.) 

--------------- 
* .0636 

.0486 

.0448 

.1463 

.0377557 

.0356926 

.0272 

.0737 

.033025 

.0473421 

.037351 

.0470535 

.0966 

.0251902 
-061 
.0570029 
.0332015 
.033204 
.0219 
.0349179 
.0630913 
.0537603 
.0731726 
.1221149 
.1002462 
.0394281 
.0193057 
.0646 
.2105 
.0819638 
.0409 
.037056 
.0343297 
.0326782 
.0693 

Page: 19 

Detection Limit 
lppm Wet Wt.) 
-------------- 
.0636 
.0426 
-0124 
.0129 
.0227092 
.0194814 
.0114 
.0177 
.02465 
.025663 
.0228995 
.0191492 
.0654 
.0248898 
.0204 
.0221166 
.0254944 
.0221958 
.0151 
.0232069 
.0207578 
.01a1888 
.0195462 
.0213642 
.0179519 
.0180378 
.0173656 
.0285 
.012 
.0236878 
.0112 
.0231068 
.0210156 
.024163 
.0164 
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s-10 
Analyte Number 

___---__--------e--- -_--e-e- 
&7 A26 

A3 
A32 
A38 
A5 
A0 
A9 

Result t38tOCtiOfl tidt 

Sa*01e blatrlx fppn Dry Wt.) fppn Dry Wt.) 
-_---em----o-----**- ___-_____--___-_ -------------- 

Liver .4787 .0992 
Liver .3347 .0967 
Liver .1238779 .0861759 
Liver .3105925 .0740575 
Liver .2410233 .064632 
Liver .2360862 .0601436 
Liver .1651706 .1265709 

.-- 

Result 
fppm Wet Wt.1 

-__-___-___-_- 

.1093351 

.1043929 

.0276 

.0692 

.0537 

.0526 

.0368 

Detection Limit 
fppm Wet Wt.) 
-------------- 
.0226573 
.0301607 
.0192 
.0165 
.0144 
.0134 
.0282 

303K Kidney 001.6453302 33.11003 175.4 7.2464 
355K Kidn8y 500.6654479 21.5178245 128.0 4.7081 
44311 Kidney 554.3875606 14.3272395 121.3 3.1348 
444K Kidney 696.5265082 15.6521938 152.4 3.4247 
447K Kidney 603.2723949 18.7006399 149.5 4.0917 
499K Kidney 765.9963437 24.4931444 167.6 5.3591 
505K KidllOy 760.511883 18.0502742 166.4 3.9494 
539K Kidney 764.5 21.4592 196.7823 5.5235981 
5441: Kidney 465.7221207 13.6340263 101.9 2.9833 
557K Kidney 559.8720293 14.4451554 122.5 3.1606 
561K Kidney 633.5 16.0772 114.22005 2.8987192 
240 Liver 698 9.5969 160.6796 2.2092064 
242 Liver 565.5 9.5602 116.09715 1.9627091 
244 Liver 778.2764811 14.6678636 173.4 3.268 
245 Liver 771.7 9.7087 130.1343 1.7378573 
261 Liver 770.9 9.6525 110.73400 2.115028 
265 Liver 071.6337522 24.102675 194.2 5.3879 
266 Liver 698.8330341 12.3577199 155.7 2.7533 
271 Liver 099.9102334 15.0718133 200.5 3.358 
272 Liver 1219.9201067 36.4313205 271.0 8.1169 
275 Liver 1153.5000977 45.6131059 257 10.1626 
3008 Liver 945.6912029 30.9960582 210.7 6.9061 
301 Liver 974.4165171 11.0907433 217.1 2.4728 
302 Liver 675.0440033 11.5798923 150.4 2.58 
303 Liver 742 9.8232 172.2924 2.280947 
321 Liver 664 9.9404 132.4016 1.9821158 
322 Liver 761.2200259 10.247307 169.6 2.2031 

COWIW4INANT CONCl3NTlUTIONS (Cont.) 
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CONTAMINANT CONCENT37ATIONS (Cont.) 

selfp1e Result 
Analyte Number S-10 Matrix (ppnr Dry Wt.) 

____---------------- ________ -_------------------ -------------- 
ng 324 Liver 858.6175943 

354 Liver 673.2 
355 Liver 641.2 
360 Liver 724.8 
361 Liver 747.7 
389 Liver 975.3141831 
443 Liver 649.5 
444 Liver 683.1238779 
445 Liver 556.6 
447 Liver 570.1 
440 Liver 657.1 
499 Liver 736.535009 
501 Liver 768.7 
503 Liver 592.3 
504 Liver 586.7 
505 Liver 602.8 
539 Liver 811.4 
544 Liver 587.9 
557 Liver 617 
561 Liver S56.1 
Al0 Liver 613.5547576 
All Liver 599.6409336 
N Liver 519.2 
NO Liver 866.6965889 
Nl Liver 559.9 
N2 Liver 533.3 
N3 Liver 728 
A25 Liver 760.7719928 
At6 Liver 678.4 
A3 Liver 619.6 
N2 Liver 727.5583483 
A38 Liver 548.0251346 
A5 Liver 758.0789946 
A8 Liver 610.8617594 
A9 Liver 608.6175943 

Detection Limit 
(ppn Dry Wt.1 
___----------- 
15.8711649 
9.8232 
9.9206 
9.6899 
9.901 
44.1763914 
9.9206 
18.3047576 
9.901 
9.6712 
10 
13.5682226 
9.8619 
9.76SC 
9.8039 
9.6339 
9.98 
11.3379 
9.8425 
9.901 
17.7827648 
10.7374327 
9.7087 
10.0453321 
9.901 
9.7656 
9.98 
14.7253142 
9.8232 
9.0425 
17.2630162 
14.7935368 
12.956912 
11.994614 
16.54982OS 

.Result Detection Limit 
(ppm Wet Wt. ) (ppm Wet Wt.) 

____________---- -------------- 
191.3 3.5361 
168.3 2.4558 
165.87844 2.5664592 
171.99504 2.2994133 
146.39966 1.9386158 
217.3 9.8425 
162.6348 2.4841182 
152.2 4.0783 
124.34444 2.2118834 
146.5157 2.4054904 
147.32182 2.242 
164.1 3.023 
183.7193 2.3569941 
126.10067 2.0790962 
108.89152 1.8196038 
121.34364 1.9393041 
174.0453 2.14071 
108.46755 2.0918426 
112.4174 1.793303s 
98.54092 1.7544572 
136.7 3.962 
133.6 2.3923 
128.91736 2.4106702 
193.1 2.2381 
132.47234 2.3425766 
112.5263 2.0605416 
176.6128 2.421148 
169.5 3.2808 
154.94656 2.2436189 
193.25324 3.0698758 
162.1 3.8462 
122.1 3.296 
168.9 2.8868 
136.1 2.6724 
135.6 3.6873 

c 
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CONTAMINANT CCNCJINTRATlDNS (Cont.3 

Analyte 
-------..------------ 
w 

Sample 
Number 

_------e 
303K 
355K 
443K 
444K 
447u 
499K 
SOSK 
53911 
S44K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 

S-10 Matrix 
_--m-_-_--_------m 
Kidney 
Kidney 
Xidney 
Kidney 
tidlley 
Kidney 
Kidney 
Kidney 
Kidney 
XldnCY 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

I 
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,-- - 

Result 
(p&an Dry Wt.1 
-------------- 
5.1416819 
2.964808 
3.5507313 
6.1151737 
4.7166362 
3.6796161 
3.3756856 
2.688 
5.23766 
12.833638 
2.306 
3.98 
5.102 
4.5825853 
7.909 
11.3 
3.5013465 
2.3451526 
5.7226212 
8.451526 
10.1570916 
7.2S31419 
0.6490126 
6.2791741 
5.281 
4.542 
4.6543986 
6.6831239 
6.745 
6.614 
6.216 
4.602 
5.9245961 
7.713 

Detection Limit Result Detection Limit 
(ppm Dry Wt.) ippm Wet Wt.) (ppm Wet Wt.) 

-m-w - .-. ---------- 
1.3249543 
.a606033 
.S731261 
.6261426 
.74ei718 
.9798903 
.7221207 
.8S84 
.5452468 
w5776965 
.6431 
.3839 
.3%24 
.5866248 
.3883 
.3861 
.9672352 
.4941652 
.6027828 
1.4573609 
1.8245063 
1.2396768 
.4438959 
.4631957 
.3929 
.3976 
.4097846 
.6346499 
.3929 
.3968 
.3876 
.396 
1.7670557 
.3968 

--_----_--- 
1.125 
.6487 
.7769 
1.338 
1.032 
.8051 
.7386 
.6916912 
1.146 
2.808 
.4157718 
.916196 
1.0474406 
1.021 
1.415711 
2.47696 
.7801 
.5225 
1.275 
1.883 
2.263 
1.616 
1.927 
1.399 
1.2262482 
.9056748 
1.037 
1.489 
1.68625 
1.7110418 
1.4750568 
.9010716 
1.32 
1.9313352 

em- ------e-e-- 

.2899 

.1a93 

.1254 

.137 

.1637 

.2144 

.lS8 

.2209522 

.1193 

.1264 

.1159509 

.0883738 

.0705067 

.1307 

.0695057 

.0846331 

.2155 

.1101 

.1343 

.3247 

.4065 

.2762 

.0909 

.1032 

.0912314 

.0792814 

.0913 

.1414 

.090225 

.1026522 

.0919775 

.0775366 

.3937 

.0993587 
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Analyte 
-------------------- 
ml 

no 

Sample 
Number --we---- 

444 
445 
447 
440 
499 
501 
503 
504 
SOS 
539 
544 
557 
561 
A10 
All) 
N 
A20 
All 
A22 
N3 
NS 
N6 
N 
N2 
A38 
AS 
A8 
A9 

303K 
355K 
443K 
444K 
44711 
499x 

CO~AHINANT CDNCKNTRATIDNS (Cont.1 

_--- 
S-10 Matrix 

---m------------ 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
tivor 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

.-- 

Result 
top0 Dry Wt.) 

-------------- 
6.1597846 
4.5 
4.531 
6.437 
6.1894075 
6.254 
5.286 
5.096 
6.336 
3.614 
3.931 
12.98 
3.875 
4.6499102 
4.5915619 
2.479 
5.807099s 
6.241 
10.21 
9.194 
5.754039s 
4.221 
3.04 
5.964991 
5.6149013 
4.0368043 
14.0394973 
9.8159785 

.-- 

Detection Limit Result 
bpn Dry Wt.1 (ppin Wet Wt.1 
-------------- _------------- 
.7320467 1.818 
.396 1.0053 
.3868 1.164467 
.I 1.4431754 
.5426391 1.379 
.3945 1.494706 
.3906 1.1253894 
.3922 .9458176 
.3854 1.2754368 
.3992 -775203 
-4535 .725269S 
.3937 2.364956 
.396 .68665 
.7114004 1.036 
.4295332 1.023 
.3883 .6155357 
.4017056 1.294 
.396 1.4766206 
.3906 2.15431 
.3992 2.2304644 
.5886689 1.282 
.3929 -9640764 
.3937 .948176 
.6903052 1.329 
.5915619 1.251 
.5104022 .a994 
.479802S 3.128 
.6620287 2.187 

Detection Limit 
@pm Wet Wt.) 
-----_-_______ 

.1631 

.0684664 

.0994076 

.08968 

.1209 

.094285S 

.0831587 

.0727923 

.077581 

.0856284 

.0836708 

.0717321 

.0701712 

.1585 

.0957 

.0964149 

.0895 

.0936936 

.0824166 

.0968459 

.1312 

.0097304 

.122795 

.1538 

.1318 

.115s 

.1069 
,147s 

Kidney < 1.6558501 1.6558501 c .3623 .3623 
Kidney < 1.0758684 1.0758684 < .2354 .2354 
Kidney < .7161792 .7161792 < .1567 .1567 
Kidney < .7024497 .7824497 < .1712 .1712 
Kidney c .9351005 .9351005 -z .2046 .2046 
Kidney < 1.2248629 1.2248629 < .268 .268 
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CONTAJ4fNANT CONCEN7?UTI0NS (Cont.) 

Detection Limit Result 
Analyte 

-----------------..-- 
I40 

Sample Result 
Number S-10 Matrix (pm Dry Wt.) 

-------- ___-------_---_----- _-_---_------- 
505K Kidney < .9026500 
539K Kidney < 1.073 
544K Kidney 4 .6819013 
557K Kidney < .7221207 
561K Kidney < .8039 
240 Liver < .4798 
242 Liver e .470 
244 Liver e .7333932 
245 Liver < .4854 
261 Liver 1.635 
265 Liver < 1.2091562 
266 Liver .z .6180431 
271 Liver < .7535907 
272 Liver < 1.8213645 
27s Liver < 2.2605206 
3008 Liver 2.1252244 
301 Liver 4 .6175943 
302 Liver < .5709946 
303 Liver .I3839 
321 Liver .9059 
322 Liver .8083483 
324 Liver 1.061939 
354 Liver .7779 
355 Liver .5934 
360 Liver .7709 
361 Liver e .495 
389 Liver 2.3438061 
443 Liver 1.058 
444 Liver .9869838 
445 Liver < .495 
447 Liver 1.255 
440 Liver .8516 
499 Liver .7360862 
501 Liver .8007 
503 Liver .8404 

(PPIII Dry Wt.1 
__-----_--_-- 

.9026508 
1.073 
.6819013 
.7221207 
.8039 
.4790 
.470 
.7333932 
.4854 
.4826 
1.2091562 
.6180431 
.7535907 
1.8213645 
2.2805206 
1.5498205 
.5547576 
.5789946 
-4912 
.497 
.5125673 
.7935368 
.4912 
.496 
.4845 
.495 
2.2087074 
-496 
.9151706 
.495 
.4836 
.5 
.6781867 
.4931 
.4883 

(ppm Wet Wt.) 
---------s--_-- 

< .1975 
< .2761902 
c .1492 
c .158 
c .1449432 
c .11045 
< .0981334 
< .1634 
< .0868866 

.358392 
< .2694 
< .1377 
< .1679 
< .4050 
-z .5081 

.4735 
.1376 

-c .129 
.2052416 
.1806365 
.1801 
.2366 
-194475 
.1535126 
.1829346 

< .096921 
.5222 
.2649232 
.2199 

< .110583 
.32253f 
.1909287 
.164 
.1913673 
.1789212 

Detection Limit 
(ppm Wet Wt.) 
---------_---- 
.1975 
.2761902 
.1492 
.158 
.1449432 
.11045 
.0981334 
.1634 
.0868866 
.1057859 
-2694 
.1377 
. 1679 
.4058 
.5081 
.3453 
01236 
.129 
.1140566 
.0991018 
.1142 
.1768 
.1226 
.1283152 
.1149719 
a096921 
.4921 
.1241984 
.2039 
.110583 
.1242052 
.1121 
.1511 
.I176509 
.1039591 
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Sample 
Analyte Number 

-------------------- --e-e--. 
I40 504 

505 
539 
544 
557 
561 
A10 
Al8 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A38 
A5 
A0 
A9 

Sample Matrix 
--------------___ 
Liver 
Llver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
(pm Dry Wt.1 

-_------_----- 
.a201 
1.216 

-i .499 
1.691 
.9316 

c .495 
< .a891382 

.7199282 

.5414 
1.2428107 
.5947 
1.16 
.a099 
.7899461 
.6072 
.5069 
1.4084381 
.8806894 

< .6476661 
.7728905 

< .8276401 

Detection Limit Result 

--- ,- 
(ppm Dry Wt.) 
----------w-e 

.4902 

.4017 

.499 

.5669 

.4921 
-495 
.a091302 
.5368043 
.4054 
.5022442 
.495 
.4803 
.499 
.7360862 
.4912 
.4921 
.8631059 
.7396768 
.6476661 
.5996409 
.a276481 

.-- 
Ippm Wet Wt. ) 

----- -___--_-_ 

.1536954 

.2447000 
< .1070355 

.3119895 

.1697375 
< .087714 
.z .1981 

.1604 

.1344296 

.2769 

.140706 

.24476 

.2158897 

.176 

.1569565 

.1581021 

.3130 

.19a 
c .1443 

.1722 
< .1044 

Detection Limit 
lppn Wet Wt.) 
-------------_ 
.0909811 
.0969662 
.1070355 
.1045931 
.0896606 
.087714 
.1901 
.1196 
.1205240 
.1119 
.117117 
-1030313 
.1210574 
.164 
.1121901 
.153486 
.1923 
.1648 
.1443 
.1336 
.I044 

Hi 303K Kidney < 1.6558501 1.6558501 < .3623 .3623 
355K Kidney < 1.0758684 1.0758684 < .2354 .2354 
443K Kidney < .7161792 -7161792 < .1567 .1567 
444K Kidney < .7024497 .7824497 < .1712 .1712 
447K Kidney < .9351005 .9351005 < .2046 .2046 
499K Kidney c 1.2240629 1.2240629 < .268 .268 
505K Kidney 1.4794333 .9026508 .3237 .1975 
539K Kidney < 1.073 1.073 < .2761902 .2761902 
544K Kidney < .6819013 .6819013 < .1492 .1492 
557K Kidney < .7221207 -7221207 < .158 .158 
56111 Kidney < .8039 .a039 < .1449432 .1449432 
240 Liver < .4798 .4798 c .11045 .11045 
242 Liver < .470 .478 < .0981334 .0981334 

CONTAJUNANT CONC~TIONS (Cont.) 

1 1 c 



, 

Catalog: 8610011 Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 Page: 26 

CONTAMINANT CONCRNTMTIONS 1Cont.l 

Sample 
Analyte Number 

_____m-_h----------- ---m-w- 
Ni 244 

245 
261 
265 
266 
271 
272 
275 
300B 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
448 
499 
501 
503 
504 
50s 
539 
544 
557 
561 
A10 

Sample Matrix 
____-___----___---- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit Result 
(ppn Dry Wt.) (mm Dry Wt.) (ppm Wet Wt.) 

--m__--------- ---------_---- --------------- 
=z .7333932 .7333932 < .1634 
e .4054 .4854 < .0868866 
< .4026 .I026 < .1057859 
< 1.2091562 1.2091562 < .2694 
< .6100431 .6180431 < .1377 
.? .7535907 .7535907 c .1679 

7.7603232 1.8213645 1.729 
< 2.2805206 2.2805206 < .soal 
c 1.5498205 1.5498205 < .3453 

.7782765 .5547576 .1734 
-2 .5789946 .5789946 < .129 
< .4912 .4912 < .1140566 
< .497 .497 e .0991018 
< .5125673 .5125673 < .1142 
< .7935360 .7935368 < .1768 
< .4912 .4912 < .I228 
.E .496 .496 < .1283152 
e .4845 ,484s < .1149719 
< .495 .495 < .096921 
< 2.2087074 2.2087074 < .4921 

.671 .496 .1680104 
< .9151706 .9151706 < .2039 
c .495 .495 < .110583 
< .4836 .4036 -z .1242852 
< . 5 .5 < .1121 
< .6781867 .6781067 < .1511 
< .4931 .4931 c .1178509 
< .4083 .4883 < .1039591 
< .4902 .4902 < .0909811 
< .4817 .4017 e .a969662 
< .499 .499 < .1070355 
< .5669 .5669 < .1045931 
< .4921 .4921 < .0896606 

2.596 .495 .4600112 
c .a891382 .a891382 < .1981 

,- 

Detection Limit 
(ppm Wet Wt.) 
------______-_ 
.1634 
.0868866 
.I057859 
.2694 
.1377 
.1679 
.4058 
.soal 
.3453 
.1236 
.129 
.1140566 
.0991010 
.I142 
.1768 
.1228 
.1283152 
.1149719 
.096921 
.4921 
.1241984 
.2039 
.110503 
.1242852 
.1121 
.1511 
.1178509 
.1039591 
.0909811 
.0969662 
.1070355 
.1045931 
.0896606 
.087714 
.1901 
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Pb 

Smle 
Analyte Number 

-------mm----m------ ------- 
Ni Ala 

A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A30 
A5 
A0 
A9 

Detection Limit Result 
Sample matrix 

---- ,-- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result 
Ipga, Dry Wt.1 

-------------- 
< .5368043 
e .4854 
< .5022442 
x .495 
x .4003 
e .499 
< .7360862 
< .4912 

.7558 
< .8631059 
-z .7396768 
< .6476661 
( .5996409 
< .a276481 

(mm Dry Wt.) 
------------- 

.5368043 

.4854 

.5022442 

.495 

.4003 

.499 

.7360862 

.4912 
-4921 
.8631059 
.7396768 
.6476661 
.5996409 
.a276401 

303K Kidney < 1.6558501 1.6558501 
355K Kidney < 1.0758604 1.0758604 
443K Kidney < .7161792 .7161792 
444K Kidney .a537477 .7824497 
447K Kidney < .9351005 .9351005 
499K Kidney -z 1.2240629 1.2248629 
505K Kidney 2.9346435 .9026508 
539K Kidney .c 1.073 1.073 
544K Kidney < .6819013 .6819013 
557K Kidney .z .7221207 .7221207 
561K Kidney < .8039 .a039 
240 Liver 1.435 -4798 
242 Liver < .478 .478 
244 Liver < .7333932 .7333932 
245 Liver 1.112 .4854 
261 Liver .9113 .4826 
265 Liver < 1.2091562 1.2091562 
266 Liver < .6100431 .6180431 
271 Liver < .7535907 .7535907 
272 Liver 6.8267504 1.8213645 

COKTAMNANT CONCKNTRATIONS (Cont.) 

(ppm Wet Wt.) 
-----_-----__-- 

< .1196 
c .12os240 
< .1119 
c .117117 
< .1030313 
< .1210574 
< .164 
=z .1121901 

.235734 
< .1923 
< .1648 
< .1443 
< .1336 
c .1044 

c .3623 
e .2354 
< .1567 

.1868 
< .2046 
.z .268 

.6421 
< .2761902 
< .1492 
< .158 
c .1449432 

.330337 
< .0981334 
< .1634 

.199048 

.199757 
c .2694 
< .1377 
< .1679 

1.521 

Detection Limit 
(ppm Wet Wt.) 
-------------- 

.1196 

.1205240 

.1119 

.117117 

.1030313 

.1210574 

.164 

.1121901 

.153406 

.1923 

.1648 

.1443 

.1336 

.1044 

.3623 

.2354 

.1567 

.1712 

.2046 

.260 

.1975 

.a761902 

.1492 

.158 

.1449432 

.11045 

.0981334 

.1634 

.0068866 

.1057859 

.2694 

.1377 

.I679 

.4058 
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CONTAMNANT CONcWTiWTIONS (Cont.) 

Sample ReAul t 

Analyte Number S-10 t'!AtriX (ppm Dry Wt.1 
--__----_----------- --e-e--- _---m----m---------- _--__--------- 
Pb 275 Liver c 2.2805206 

3008 Liver c 1.5490205 
301 Liver .6566427 
302 Liver < .5789946 
303 Liver .a082 
321 Liver .5144 
322 Liver -5556553 
324 Liver .z .7935368 
354 Liver 1.597 
355 Liver < .496 
360 Liver 1.732 
361 Liver 1.064 
389 Liver c 2.2087074 
443 Liver .6579 
444 Liver c .9151706 
445 Liver 1.324 
447 Llvor .7072 
448 Liver 1.34 
499 Liver < .6781067 
501 Liver 1.567 
503 Liver < .4883 
504 Liver e .4902 
505 Liver 2.334 
539 Liver < .499 
544 Liver ( .5669 
557 Liver < .4921 
561 Llver -5034 
Al0 Liver < .8891382 
A18 Liver 1.5219928 
A2 Liver e .4054 
A20 Liver 1.8532316 
A21 Liver -E .495 
A22 Liver < .4883 
A33 Liver 1.259 
A25 Liver 2.056553 

Detection Limit Result 
@qxn Dry Wt.) (ppm Wet Wt. 1 
--_--..--_----- ---_^----_----- 
2.200520.6 < .5oai 
1.5498205 -z .3453 
.5547576 -1463 
.5789946 < .129 
.4912 .107664 
.497 .1025714 
.5125673 .1238 
.7935368 < .1768 
.4912 .39925 
.496 < .1283152 
.4845 .4110036 
.495 .20833i2 
2.2087074 < .4921 
.496 .1647382 
.9151706 4 .2039 
.495 .2957816 
.4036 .18x7504 
.5 .300428 
.6781867 < .1511 
.4931 .374513 
.4883 < .1039591 
.4902 < .0909811 
.4817 .4698342 
,499 < .1070355 
.5669 < .1045931 
.4921 < .0896606 
.495 .oa92025 
.a891382 c .I981 
-5368043 .3391 
.4054 < .1205240 
.5022442 .4129 
.495 < .117117 
.4883 c .I030313 
.499 .3054334 
.7360862 .4582 

Detection Limit 
@pm Wet Wt.) 
-------------- 
.5081 
.3453 
.1236 
.129 
.1140566 
.0991010 
.1142 
.1768 
.1228 
.1283152 
.1149719 
.096921 
.4921 
.1241984 
.2039 
.110583 
.1242852 
.1121 
.1511 
.I178509 
.1039591 
.0909811 
.0969662 
.1070355 
.1045931 
.0896606 
.087714 
.1981 
.1196 
.i205248 
.1119 
.I17117 
.1030313 
.1210574 
.164 
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Sr 

DetectIon Limit Result 

.-- 

Sample Reeult 
AnAlyte Number Suple Matrix (pp~ Dry Wt.) 

---------------_____ ________ --------e--------_-e -_-___________ 

Pb A26 Liver +z .4912 
A3 Liver < .4921 
A32 Liver 1.7293537 
A38 Liver .790395 
A5 Liver 10.5278276 
A0 Liver 1.3388689 
A9 Liver < .a276481 

lppn Dry Wt.) 
------------- 

.4912 

.4921 

.0631059 

.7396768 

.6476661 

.5996409 

.a276401 

-- 
(ppn Wet Wt. ) 

-------------_ 

* .1121901 
-z .153486 

.3853 

.1761 
4.128 
.2983 

< .1044 

Detection Limit 
(ppm Wet Wt.) 
_____---______ 
.1121901 
.153486 
-1923 
.1648 
.1443 
.1336 
.1044 

303K Kidney 3.0904936 .6622406 .6762 .1449 
355K Kidney 2.4908592 .4305302 .545 .0942 
443K Kidney 1.9616088 .2865631 .4292 .0627 
444K Kidney 1.8468921 .3130713 .4041 .0685 
447K Kidney 2.4090494 .3730574 .5271 .oala 
499K Kidney 4.356947 .4899452 .9533 .1072 
505K Kidney 4.3066728 .3610603 .9423 .079 
539K Kidney 1.962 .4292 .505oiaa .1104761 
544K Kidney 3.2125229 .2728519 .7029 .0597 
557K Kidney 4.7394881 .2880403 1.037 .0632 
561K Kidney 2.723 .3215 .4909569 .0579665 
240 Liver 1.51 .1919 .347602 .o441754 
242 Liver 1.941 .1912 .3984073 .0392534 
244 Liver 2.3954219 .2935360 .5337 .0654 
245 Liver 2.311 .1942 .413669 .0347618 
261 Liver 1.594 .1931 .3494048 .0423275 
265 Liver 3.8267504 .483842 .8526 .1078 
266 Liver 4.0204668 .a47307 1.074 .0551 
271 Liver 11.3061041 .3016158 2.519 .0672 
272 Liver 16.3868941 -728456 3.651 .1623 
275 Liver 6.7818671 .9124776 1.511 .2033 
3008 Liver 2.5094255 .6198384 .5591 .1381 
301 Liver 2.293088 .a221724 .5109 .0495 
302 Liver 2.3059964 .2315978 .5316 .0516 
303 Liver 1.203 .1965 .2979126 .0456273 
321 Liver 1.92 .1980 .302848 .0396407 
322 Liver 2.0710133 .2051167 .4616 .0457 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 
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Annalyte 
-m---e-----s-------- 
Sr 

Stufple 
Number 

---em-- 

324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
440 
499 
501 
503 
504 
505 
539 
544 
557 
561 
A10 
Al8 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A38 
AS 
A0 
A9 

LAb HAme: RTI 23-Jun-94 Purchase Order: PACF-3-0023 page: 30 

CONTAMINANT CONCSNTRATIONS (Cont.1 

Result Detection Limit 
Saaple #fAtriX (pm Dry Wt.) @PITI Dry Wt.) 

_______-__--_-_--_-_ ----m_---------- --m---e------- 
Llwr 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

A 

2.0610413 -317325 
1.326 .1965 
.9994 .I904 
1.743 .I938 
2.028 .198 
2.7298025 .a837522 
1.162 .1984 
1.3527828 .3662478 
1.292 .i98 
1.388 .1934 
1.392 .2 
2.7351885 .271544 
1.759 .1972 
1.695 .1953 
2.937 .1961 
2.068 .1927 
1.912 .1996 
5.341 .2268 
2.794 .1969 
3.447 .190 
1.19614 .3554758 
1.8056553 .2145422 
.saal .1942 
1.17aia67 .2010772 
1.032 .i98 
.a112 .1953 
1.383 -1996 
1.0381508 .2944345 
1.3 .1965 
.9622 .1969 
1.6009874 .3451526 
1.6804309 -295781 
4.7351805 .2589767 
1.6005386 .2396768 
.8348294 .3307899 

Result 
lppn-4 Wet Wt.) 
__-------_--_ 

.4592 

.3315 

.2505448 

.4136139 

.3970824 

.6082 

.2909648 
-3014 
.2006320 
.356716 
-3120864 
.6094 
.420401 
.3608655 
.5451072 
.5773284 
.I10124 
.9054145 
,5090668 
.6108084 
.2665 
.4023 
.1460252 
.2625 
.2441712 
.1711632 
.3355158 
.2313 
.29692 
.3001102 
.3567 
.3744 
1.055 
.3566 
.106 

.-- 

Detection Limit 
(ppm Wet Wt.) 
-----------_-_ 
.0707 
.049125 
.0513261 
.0459887 
.0387684 
.1969 
.0496794 
.0816 
.0442332 
.0497038 
.04484 
.0605 
.0471308 
.0415794 
.0363962 
.0387905 
.0428142 
-0418446 
.0358752 
.0350856 
.0792 
.0478 
.0402i99 
.0448 
.0468468 
.0412083 
.048423 
.0656 
.0448806 
.0614131 
.0769 
.0659 
.0577 
.0534 
.0737 
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a 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 page: 31 

Sample 
Analyte Number 

-------------------- __--__-- 
V 303K 

355K 
443K 
444K 
447K 
499K 
SOSK 
539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
3008 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 

CONTAMNANT CONCXNTRATIONS (Cont.) 

Sample Matrix 
__-------------- 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

,- 

Result 
(ppn Dt-y Wt.) 

_______----_--- 
< 1.6558501 
e 1.0758684 

.0025411 

.9794333 
1.3520336 

< 1.2248629 
2.9314442 
1.103 
4.2870201 
1.3400366 

c .a039 
< .4798 

.5953 
< .7333932 
< .4054 
< .4826 
c 1.2091562 
< .6180431 
< .7535907 

1.9609515 
< 2.2805206 
< 1.5498205 
.z .5547576 

.782316 

.a869 
1.215 

c .5125673 
< .7935368 

.5524 
< .496 

1.12 
.6313 

c 2.2087074 
.6244 

Detection Limit 
(ppm Dry Wt. 1 
-------------- 
1.6558501 
1.0758684 
.7161792 
.7824497 
.9351005 
1.2248629 
.9026508 
1.073 
.6819013 
.7221207 
.8039 
.4798 
.478 
.7333932 
.4054 
-4026 
1.2091562 
.6100431 
.7535907 
1.8213645 
2.2805206 
1.5498205 
.5547576 
.5789946 
.4912 
.497 
.5125673 
.7935368 
.4912 
.496 
.4845 
.495 
2.2087074 
.496 

Result 
(ppm Wet Wt.) 

_____---------- 

< .3623 
< .2354 

.1931 

.2143 

.296 
< -268 

.6414 

.2839122 

.938 

.2932 
c .1449432 
< .11045 

.1222151 
< .1634 
c .0868866 
< .1057859 
< .2694 
< .1377 
< .1679 

.4369 
< .soal 
< .3453 
< .1236 

.1743 

.2059382 

.242271 
< .1142 
< .1768 

.1381 
< .1283152 

.265776 

.1236085 
< .4921 

.1563498 

Detection Limit 
(ppm Wet Wt.) 
-------------- 
.3623 
.2354 
.1567 
.1712 
-2046 
.268 
.1975 
.2761902 
.1492 
.lsa 
.1449432 
.11045 
.0981334 
.1634 
.0068866 
.I057859 
.2694 
.1377 
.1679 
.4058 
.5081 
.3453 
.1236 
.129 
.1140566 
.099101a 
.1142 
.1768 
.1228 
.1283152 
.1149719 
.096921 
.4921 
.1241984 
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Analyte 
--_----------------- 
V 

__--_-_- 
444 
445 
447 
440 
499 
501 
303 
504 
505 
539 
544 
557 
561 
Al0 
Al6 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
A38 
A5 
A0 
A9 

Result Detection Limit 
Sanrple Matrix (ppn Dry Wt. 1 (ppm Dry Wt.) 

-_------------------ ---------------- ___-----__-_-- 

Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

* .9151706 
1.435 
.5209 
.9712 

< .6701067 
.9514 
I.411 
2.455 
1.968 

< .499 
2.125 
.7758 

< .495 
c .a091382 

.9708259 

.581 
< .5022442 
c .495 

.8041 

.5472 
< .7360862 

1.148 
1.10 

c .8631059 
.z .7396768 

1.0709156 
.9438959 

< .8276481 

Result Detection Limit 
(ppm Wet Wt.) (ppn Wet Wt.) 

_-____-_____-_-- -_--_--___-___ 

.9151706 c .2039 .2039 

.495 .320579 .110583 

.4036 .I338713 .I242852 

.5 .217743 .1121 

.6701867 < .1511 .1511 

.4931 .2273846 .1178509 

.4883 .3004019 .1039591 

.4902 .455648 .0909811 

.4017 .3961584 .0969662 

.499 < .1070355 .1070355 

.5669 -3920625 .1045931 

.4921 .1413500 .0896606 

.495 < .087714 .087714 

.a891382 c .1901 .1981 

.5368043 .2163 .1196 

.4854 .1442623 .1205248 

.5022442 * .1119 .1119 

.495 < .117117 .117117 

.4883 .1696651 .1030313 
-499 .1327507 .1210574 
.7360862 c .164 .164 
.4912 .2622032 .1121901 
.4921 .360042 .153406 
.8631059 < .1923 .1923 
.7396768 < .1648 .1648 
.6476661 .2386 .1443 
.5996409 .2103 .1336 
.a276481 c .la44 .1844 

303K Kidney 72.0749543 3.3117002 15.77 .7246 
355K Kidney 65.9506399 2.1517367 14.43 .4708 
443K Kidney 57.8610603 1.4328154 12.66 .3135 
444K Kidney 74.6800731 1.5653565 16.34 .3425 
447K Kidney 78.702011 1.8702011 17.22 .4092 
499K Kidney 75.3656307 2.4492687 16.49 .5359 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 Page: 32 
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J 

Sample 
Analyte Number 

----------------_--- ----_--- 
2n 505K 

539K 
544K 
557K 
561K 
240 
242 
244 
245 
261 
265 
266 
271 
272 
275 
300B 
301 
302 
303 
321 
322 
324 
354 
355 
360 
361 
389 
443 
444 
445 
447 
440 
499 
501 
503 

CONTAMINANT CONCENTRATIONS (Cont.1 

Sample Matrix 
__----.._--__----____ 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit Rem1 t 
(ppn Dry Wt.1 (pp~ Dry Wt.) (ppm Wet Wt.) 
--m-w---------- ________------ a-------------- 
73.057404 1.8048446 16.16 
66.33 2.1459 17.073342 
50.4570384 1.3633455 11.04 
64.6252205 1.4446984 14.14 
93.69 1.6077 16.892307 
56.85 .9597 13.08687 
62.82 .956 12.896946 
73.967604 1.4667864 16.40 
88.59 .9709 15.85761 
83.02 .9653 10.197984 
104.8473968 2.4183124 23.36 
66.2926391 1.2356373 14.77 
86.3554758 1.5071813 19.24 
115.2154399 3.6431777 25.67 
141.7414722 4.5614901 31.58 
122.3967684 3.0996409 27.27 
132.989228 1.1099641 29.63 
108.3931777 1.1579892 24.15 
100.8 .9823 23.40576 
112.5 .994 22.4325 
97.2172352 1.0246858 21.66 
110.35727li 1.5870736 26.37 
94.54 .9823 23.635 
99.65 .9921 25.779455 
96.83 .969 22.977759 
103.2 .9901 20.20656 
122.8007181 4.4178636 27.36 
103.4 .9921 25.89136 
101.4362657 1.8303411 22.6 
85.41 .9901 19.080594 
104.9 .9671 26.9593 
98.55 1 22.09491 
96.9928187 1.3568223 21.61 
106.6 .9862 25.4774 
90.91 .9766 19.354739 

Detection Limit 
mm~ Wet wt.) 
--------______ 
.3949 
-5523547 
.2983 
.3161 
.2898683 
.2209229 
.1962668 
.3260 
.1737911 
.2115930 
.5380 
.2753 
.3358 
.a117 
1.0163 
.6906 
.2473 
.250 
.22809oi 
.1982036 
.2283 
.3536 
.245575 
.2566563 
.2299437 
.1938616 
.9843 
.2484210 
.a078 
.2211803 
.2405447 
.2242 
.3023 
.2357010 
.2079ial 
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CONTAUINANT CONCBNTRATIONS (Cont.) 

sample 
Analyte Number 

--m----------------- ----_--- 
Zn 504 

505 
539 
544 
557 
561 
A10 
A10 
A2 
A20 
A21 
A22 
A23 
A25 
A26 
A3 
A32 
Iua 
A5 
A8 
A9 

S-10 Hatrix 
_________--____-_-- 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 
Liver 

Result Detection Limit Result Detection Limit 
Ippn Dry wt.1 (mm Dry Wt.1 (ppm Wet Wt. ) (ppn Wet Wt.1 

--- - - --_--_-_---- 
97.82 
82.61 
92.98 
114.3 
105.4 
90.06 
127.6032316 
110.2333932 
82.4 
146.9030521 
108.3 
64.5 
88.42 
109.4254937 
153.3 
128 
100.07ial33 
131.0143627 
127.513465 
74.1472172 
64.0035907 

------------- 
.9804 
.9634 
.998 
1.1338 
.9843 
.9901 
1.7782765 
1.0736006 
.9709 
1.0044003 
.9901 
.9766 
.990 
1.4726212 
.9823 
.9843 
1.7262118 
1.4793537 
1.295781 
1.1992819 
1.6548474 

,_-_----------- 
la.155392 
16.629393 
19.94421 
21.08835 
19.20300 
15.958632 
28.43 
24.56 
20.45992 
32.73 
25.62378 
13.6095 
21.450692 
24.30 
35.01372 
39.9232 
40.12 
29.19 
28.41 
16.52 
14.26 

-----__-__-_-- 
.1819622 
.1939324 
.214071 
.2091861 
.1793395 
.1754457 
.3962 
.2392 
.2410745 
.2238 
.2342517 
.2060626 
.2421148 
.3281 
.2243573 
.3070032 
.3846 
.3296 
.2ea7 
.2672 
.3687 
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PROCKDVRNI BLANKS 

Analyto Lab Sanpletier Result Total' UG 
-__-_-_--___-----___---------- _____________-m-e ----------------- 
Al 219201 2.15 

219401 .02 
219761 3.37 

B 219201 .51 
219401 .12 
219761 0 

Ba 219201 .06 
219401 .03 
219761 .I4 

aa 219201 0 
219401 0 
219761 .02 

Cd 

Cr 

cu 

Pe 

m 

219201 0 
219401 0 
219761 .Ol 

219201 .07 
219401 .09 
219761 .07 

219201 0 
219401 0 
219761 .02 

219201 4.71 
219401 0 
219761 2.74 

219191 0 
219391 0 
219611 0 



a 
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PROCEDURAL RLANRS (Cont.) 

Analyte Lab Sample Number 
______-------___-------------- -------_--_------ 
Hg 

no 

utl 

I40 

Ni 

Pb 

Sr 

V 

93 

219751 

Result Total Vo 
_---------------- 

0 

219201 1.97 
219401 1.6 
219761 3.18 

219201 
219401 
219761 

.oe 

.04 

.12 

219201 .24 
219401 .04 
219761 .oe 

219201 
219401 
219761 

l 
219201 
219401 
219761 

0 
.oa 
.ll 

0 
0 
0 

219201 
219401 
219761 

.04 

.04 

.09 

219201 0 
219401 .02 
219761 .06 

219201 .oe 
219401 .ll 
219761 .02 
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cu 

Fe 

Sample Initial Result Duplicate Result Relative S 
Aualyte Number Sample Matrix (ppn f a) (Ppn / 8) Average Difference 

__------m------- -------- _______---_--------- ------------------- __------------a---- -------------- ---------- 
Al 539R Kidney < 10.7296 Dry 13.28 Dry 9.3224 04.91 

360 Liver 6.042 Dry 6.356 Dry 6.599 7.36 
A2 Liver 10.16 Dry 10.85 Dry 10.515 6.37 

B 539K Kidney 10.7 Dry 9.66 Dry 10.18 10.22 
360 Liver 1.579 Dry 2.051 Dry 1.815 26.01 
A2 Liver .69 Dry c .7353 Dry 0.528825 60.96 

Ba 539K Kidney c 1.073 Dry < 1.0417 Dry 0.528675 2.96 
360 Liver < .4045 Dry e .4ei7 Dry 0.24155 0.58 
A2 Liver < .4054 Dry < .7353 Dry 0.305175 40.94 

Be 539K 
360 
A2 

Kidney < .2146 Dry < .2083 Dry 0.105725 
Liver < .0969 Dry < .0963 Dry 0.0403 
Liver c .0971 Dry .c .1471 my 0.06105 

Kidney .3094 Dry .I25 Dry 0.4072 
Liver .2378 Dry .1286 Dry 0.1832 
Liver .3283 Dry .3064 Dry 0.31735 

2.98 
0.62 

40.95 

cd 539R 
360 
A2 

8.74 
59.61 

6.9 

Cr 539K 
360 
A2 

Kidney 1.494 Dry e 1.0417 Dry 1.007425 
Liver < .4845 Dry < .4817 Dry 0.24155 
Liver < .4054 Dry < .7353 Dry 0.305175 

96.6 
0.58 

40.94 

539K Kidney 6.426 Dry 6.523 Dry 6.4745 
360 Liver 41.41 Dry 39.47 Dry 40.44 
A2 Liver 26.23 Dry 28.84 Dry 27.535 

539K 
360 
A2 

539K 
245 

Kidney 1423 Dry 1402 Dry 1412.5 
Liver 2200 Dry 2224 Dry 2252 
Liver 1407 Dry 1490 Dry 1440.5 

Kidney .2017 Dry .209 Dry 0.20535 
Liver .2403 Dry .22e8 Dry 0.23455 

1.5 
4.0 

9.40 

1.49 
2.49 
5.73 

3.55 
4.9 

DOPLICATES 
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DUPLICATES (Cont.1 

Sample Initial Result Duplicate Result Relative A 
Analyte Number Sample Matrix (pm / *I (Ppm / a) Average Difference 

-mm-_----------- --me---- _--____----_---__--_ -----_______-_----- ------------------- -------------- ----____-_ 
Ju 360 Liver .1574 Dry .1542 Dry 0.1558 2.05 

544 Liver .5867 Dry .5664 Dry 0.57655 3.52 
A2 Liver .3301 Dry .3443 Dry 0.3372 4.21 

no 5393 Kidney 764.5 Dry 777.0 Dry 771.15 1.72 
360 Liver 724.0 Dry 727.5 Dry 726.15 0.37 
A2 Liver 519.2 Dry 562.1 Dry 540.65 7.93 

un 539K Kidney 2.688 Dry 3.036 Dry 2.862 12.16 
360 Liver 6.216 Dry 6.185 Dry 6.2005 0.5 
A2 Liver 2.479 Dry 2.59 Dry 2.5345 4.30 

UO 5391 Kidney < 1.073 Dry < 1.0417 Dry 0.528675 2.96 
360 Liver .7709 Dry 1.339 Dry 1.05495 53.85 
A2 Liver .5414 Dry .7507 Dry 0.64605 32.4 

Ni 53911 Kidney c 1.073 Dry < 1.0417 Dry 0.528675 2.96 
360 Liver c .4045 Dry < .4817 Dry 0.24155 0.58 
A2 Liver < .4054 Dry e .7353 Dry 0.305175 40.94 

Pb 539K Kidney -c 1.073 Dry e 1.0417 Dry 0.528675 2.96 
360 Liver 1.732 Dry 1.199 Dry 1.4655 36.37 
A2 Liver e .4054 Dry < .7353 Dry 0.305175 40.94 

Sr 539K Kidney 1.962 Dry 1.077 Dry 1.9195 4.43 
360 Liver 1.743 Dry 1.735 Dry 1.739 0.46 
A2 Liver .SBRl Dry .6373 Dry 0.6127 8.03 

v 539K Kidney 1.103 Dry 1.141 Dry 1.122 3.39 
360 Liver 1.12 Dry .9909 Dry 1.05945 11.43 
A2 Liver .5ei Dry < .7353 Dry 0.474325 44.90 

zn 539K Kidney 66.33 Dry 67.6 Dry 66.965 1.9 
360 Liver 96.83 Dry 96.01 Dry 96.42 0.85 
A2 Liver 82.4 Dry 89.66 Dry 86.03 8.44 
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B 219171 
219381 
219781 
219801 

BS 219171 
219381 
219701 
219801 

219171 
219381 
219781 
219801 

Cd 219171 
219381 
219781 
219801 

C? 219171 
219381 
219781 
219801 

cu 219171 

Lab Sample 
Analyte Number S.R.U. ID 
------- ----__-- -------------- 
Al 219171 NIST 1577s 

219381 NIST 1577a 
219781 NIST 1577a 
219801 NIST lS77a 

NIST 1577s 
NIST 1577a 
NIST 1577a 
NIST 1577s 

NIST 15778 
NIST 1577a 
NIST 1577a 
NIST 1577a 

NIST 1577a 
NIST 1577a 
NIST 1577a 
NIST 1577a 

NIST 1577a 
NIST 1577s 
NIST 1577a 
NIST 1577a 

NIST 1577a 
NEST 1577a 
NIST 1577a 
NIST 1577a 

NIST 1577a 

Lab Name: RTL 

,- 

23-Jun-94 

REFERENCE MATBRIALS 

Purchase Order: PACF-3-0023 

l Certified 95e 
Reference Confidence Result 

S.R.U. Name Value (ppin / %I Interval mm / e) 
--------__----_--_------- -_-------------- ----v----e-- ------------------- - 
Bovine Liver 2 Dry c 4.0077 Dry 
Bovine Liver 2 Dry e 4.902 Dry 
Bovine Liver 2 Dry < 4.7801 Dry 
Bovine Liver 2 Dry 15.05 Dry 

.7202 Dry 

.8816 Dry 
< .470 Dry 

2.218 Dry 

< .4000 Dry 
< .4902 Dry 

* .470 Dry 
-z .4902 Dry 

< .0962 Dry 
( .Q90 Dry 

< .0956 Dry 
< .090 Dry 

Bovine Liver 
Bovine Liver 
Bovine Liver 
Bovine Liver 

.44 Dry .06 .4624 Dry 105.09 

.I4 Dry .06 .3634 Dry 82.59 

.I4 Dry .06 .4121 Dry 93.66 

.I4 Dry .06 .4801 Dry 109.11 

.7766 Dry 
-6228 Dry 
.9209 Dry 
.7352 Dry 

Bovine Liver 158 Dry 7 158 Dry 

l Only certified analytes list a confidence interval - all others ara considered reference values. 

Page: 39 

Percent 
Recovery 
.____-_--- 

240.38 
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RBPEXENCB MATERIALS (Cont.) 

l Certified 95t 
Lab Sample Reference Confidence Result 

Analyte Number S.R.M. ID S.R.M. Name Value fppm / 8) Interval mm / B) 
-e----- -------- ----e---------- __----_------------_----- _-e---e--------- _-___---_-_- ----------e-------- 
cu 219381 NIST 1577a Bovine Liver 158 Dry 7 138 Dry 

219781 NIST 1577a Bovine Liver 158 Dry 7 137.7 Dry 
219801 NIST 1577s Bovine Liver 158 Dry 7 140.2 Dry 

Percent 
Recovery 

------_-_- 
07.34 
87.15 
88.73 

?o 219171 NIST 1577a Bovine Liver 194 Dry 20 192.3 Dry 99.12 
219381 NIST 1577a Bovine Liver 194 Dry 20 161.5 Dry 83.25 
219781 NIST 1577a Bovine Liver 194 Dry 20 189 Dry 97.42 
219801 NIST 1577s Bovine Liver 194 Dry 20 179.4 Dry 92.47 

&I 219622 NIST 1577a Bovine Liver .004 Dry .002 .6318 Dry 15795 
219181 NRCC Dmn-1 Dogfish Hustle .798 Dry .O74 .6751 Dry 04.6 
219411 NRCC DoIu4-1 Dogflah Muscle .798 Dry .074 .7128 Dry 89.32 
219791 NRCC wR.N-1 Dogfish Nuscle .798 Dry .074 .6392 Dry 80.1 
219811 NRcc DCJRN-1 Dogfish NUSCle .798 Dry .074 .6%49 Dry 85.83 

w 219171 NIST lS77a Bovine Liver 600 Dry 13 603.5 Dry 100.58 
219381 NIST 1577a Bovine Liver 600 Dry 15 464.3 Dry 77.38 
219781 NIST 1577s Bovine Liver 600 Dry 15 548.3 Dry 91.38 
219801 NIST 1577a Bovine Liver 600 Dry 15 496.2 Dry 82.7 

&al 219171 NIST 1577a Bovine Liver 9.9 Dry .B 11.05 Dry 111.62 
219381 NISI 1577a Bovine Liver 9.9 Dry .0 9.174 Dry 92.67 
219781 NIST 1577s Bovine Liver 9.9 Dry .e 10.11 Dry 102.12 
219801 NIST 1577a Bovine Liver 9.9 Dry .8 10.23 Dry 103.33 

NO 219171 NIST 1577a Bovine Liver 3.5 Dry .5 3.931 Dry 112.31 
219381 NIST 1577a Bovine Liver 3.5 Dry .5 3.440 Dry 98.51 
219781 NIST 1577a Bovine Liver 3.5 Dry .5 3.845 Dry 109.86 
219801 NIST 1577a Bovine Liver 3.5 Dry .5 3.94 Dry 112.57 

Ni 219171 
219381 

NIST 1577s 
NIST lS77a 

< .(I3043 Dry 
< .4902 Dry 

l Only certified analytes list a confidence interval all otherm are considered reference values 
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Lab Sample 
Analyto Number S.R.N. ID 
------- ----m-m- -----_w-------- 

Lab Name: RTI 23-Jun-94 Purchase Order: PACF-3-0023 

Sr 

V 219171 
219301 
219701 
219001 

Zn 219171 
219301 
219701 
219001 

Ni 219701 NIST 1577a < .470 Dry 
219001 NIST 1577a .5592 Dry 

Pb 219171 NISI 1577s Bovine Liver .135 Dry .015 1.145 Dry 040.15 
219301 NISI lS77a Bovine Liver .135 Dry .015 < .4902 Dry 363.11 
219701 NIST 1577a Bovine Liver .135 Dry .015 < .470 Dry 354.07 
219001 NIST 1577a Bovine Liver .135 Dry .OlS < .4902 Dry 363.11 

219171 NIST 1577a Bovine Liver .130 Dry .003 .2019 Dry 146.3 
219301 NIST 1577a Bovine Liver .130 Dry .003 .2501 Dry 101.23 
219701 NIST 1577s Bovine Liver .130 Dry .003 c .1912 Dry 130.55 
219001 NIST 1577s Bovine Liver .130 Dry .003 .5001 Dry 360.19 

NIST 1577e Bovlno Liver .099 Dry .000 < -4000 Dry 405.66 
NIST 1577a Bovine Liver .099 Dry .000 c .4902 Dry 495.15 
NIST 1577s Bovine Liver .099 Dry .000 s .478 Dry 402.03 
NIST 1577a Bovine Liver .099 Dry .000 < .4902 Dry 495.15 

NIST 1577a 
NIST 1577s 
NIST 1577a 
NIST lS77a 

Bovine Liver 
Bovine Liver 
Bovine Liver 
Bovine Liver 

123 Dry 
123 Dry 
123 Dry 
123 Dry 

124.5 Dry 101.22 
100.2 Dry 01.46 
112.1 Dry 91.14 
105.2 Dry 05.53 

RKFBR0KB MATERIALS (Cont. 1 

l Certified 95t 
Reference Confidence Result 

S.R.U. Name Value (ppm / tl Interval (Pm / t) 
-------,--~-------,------ _______-_------- ------------ ------------------- 

l Only certified analytes list a confidence interval all others are considered reference values. 
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SPIKE RECDVERIES 

Sample 
Analyte Number 

----_-m--------m---- -------w 
Al 561K 

261 
361 
561 

Sample Matrix 
--_-__-_--_-__--_-_ 
Kidney 
Liver 
Liver 
Liver 

B 56lK 
261 
361 
561 

Kidney 
Liver 
Liver 
Liver 

Ba 561K 
261 
361 
561 

Kidney 
Liver 
Liver 
Liver 

Be 56111 Kidney 
261 Liver 
361 Liver 
561 Liver 

cd 561K Kidney 
261 Liver 
361 Liver 
561 Liver 

Cr 561K ltidney 
261 Liver 
361 Liver 
561 Liver 

cu 561R Kidney 
261 Liver 

Spike Level 
(ppn / *I 

,- _---__-__-_-------- 
3260 Dry 
1930 Dry 
1957 Dry 
1949 Dry 

Amount Recovered 
(Ppn / at 

.__----_--_-----_-- 
2067 Dry 

1995.0 Dry 
1934.62 Dry 
1905.65 Dry 

l Spike / Percent 
Background Recovery 
---------- -------w-w 

400 07.73 
100.52 103.41 
171.97 98.06 
171.72 101.00 

320.0 Dry 
194.2 Dry 
196.9 Dry 
196.1 Dry 

282.900 Dry 52.26 06.04 
200.292 Dry 160.76 103.14 
193.057 Dry 146.61 90.45 
102.130 Dry 73.67 92.00 

320.1 Dry 
193.0 Dry 
196.5 Dry 
195.7 Dry 

207.1 Dry 401.59 07.5 
200.4 Dry 401.57 107.53 
190.6 Dry 402.60 101.07 
193.5 Dry 401.6 90.00 

326.0 Dry 
193 Dry 

195.7 Dry 
194.9 Dry 

320.1 Dry 
193 Dry 

196.5 Dry 
195.7 Dry 

332 Dry 
196.1 Dry 
198.8 Dry 

190 Dry 

204 Dry 2000 06.9 
199.1 Dry 2000 103.16 
191.9 Dry 2001.02 90.06 
191.3 Dry 1990.97 90.15 

295.003 Dry 149.34 90.16 
186.1735 Dry 366.57 96.46 
107.4924 Dry 1026.21 95.42 
202.1994 Dry 651.03 103.32 

300.0264 Dry 300.04 90.37 
196.3309 Dry 293.00 100.12 
193.0311 Dry 349.45 97.5 

190.5 Dry 406.32 100.25 

320.1 Dry 273.07 Dry 
193 Dry 200.19 Dry 

13.43 
7.45 

83.47 
103.73 

l For a epike to be a valid measure of method accuracy, thie ratio muet be higher than 1.0. 
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SPIKS RKCOvKRIES (Cont.) 

Amount Recovered 
(Ppn I %I 

------------------- 
192.63 Dry 
196.55 Dry 

l Spike / Percent 
Background Recovery 
---------- _ I--------- 

4.63 90.03 
7.29 100.43 

Saqle 
Number 

-e---e- 
361 
561 

Spike Level 
Sample Matrix (ppm 1 %J 

-_____---_____----__ _--____________-_-- 
Liver 196.5 Dry 
Liver 195.7 Dry 

561K Kidney 3271 Dry 2794 Dry 2.54 05.42 
261 Liver 1932 Dry 1901 Dry 1.21 90.4 
361 Liver 1959 Dry 1700 Dry 1.35 90.06 
561 Liver 1951 Dry 2023 Dry 0.09 103.69 

355K Kidney 1.97 Dry 9.2770793 Dry 4.37 470.96 
321 Liver 1.97 Dry 1.012 Dry 11.01 91.90 
361 Liver 1.93 Dry 1.9126 Dry 7.9 99.1 
44s Liver 1.90 Dry 1.0109 Dry 7.64 91.46 

561K Kidney 3260 Dry 2063.5 Dry 5.16 07.62 
261 Liver 1930 Dry 1009.1 Dry 2.40 93.74 
361 Liver 1957 Dry 1003.3 Dry 2.62 92.15 
561 Liver 1949 Dry 2056.9 Dry 3.5 105.54 

561K Kidney 327.0 Dry 293.794 Dry 142.15 09.63 
261 Liver 193.6 Dry 194.2 Dry 17.13 100.31 
361 Liver 196.3 Dry 109.798 Dry 42.66 96.69 
561 Liver 195.5 Dry 197.325 Dry so.45 100.93 

561K Ridney 327.4 Dry 292.1 Dry 400.73 89.22 
261 Liver 193.4 Dry 194.365 Dry 110.29 100.5 
361 Liver 196.1 Dry 189.7 Dry 400.06 96.74 
561 Liver 195.3 Dry 196.9 Dry 400.70 100.02 

561K Kidney 1630 Dry 1467 Dry 2004.9 89.56 
261 Liver 967.6 Dry 944.7 Dry 2004.97 97.63 
361 Liver 900.0 Dry 929.6 Dry 2004.91 94.70 
561 Liver 977 Dry 992.504 Dry 376.35 101.59 

Analyte 
------------------m 
cu 

FIB 

Hg 

Nn 

NO 

Ni 

l For a spike to be a valid measure of method accuracy, this ratio must be higher than 1.0. 

( c I 
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s-1. 
Analyte Numbar 

-_____-_------------ ----e-v 
Pb 561K 

261 
361 
561 

Spike Level Amount Recovered 
S-la Batrlx (ppn I t1 ippm / %I 

_-__________-_--_--- __--___---_-------- _----____-____^-__- 
Kidney 1639 Dry 1475 Dry 
Liver 968.3 Dry 919.8887 Dry 
Liver 901.6 Dry 923.236 Dry 
Liver 977.0 Dry 1025.4966 Dry 

Kidney 326.0 Dry 202.077 Dry 
Liver 193 Dry 209.306 Dry 
Liver 195.7 Dry 190.272 Dry 
Liver 194.9 Dry 193.653 Dry 

Sr 561K 
261 
361 
561 

V 56lK 
261 
361 
561 

Zn 56lK 
261 
361 
561 

l For a spike to be a valid measure of method accuracy, this ratio must be higher than 1.0. 

Kidney 327.1 Dry 292.9 Dry 
Liver 193.2 Dry 197.9 Dry 
Liver 195.9 Dry 191.6607 Dry 
Liver 195.1 Dry 194.6 Dry 

Kidney 335.9 Dry 203.11 Dry 
Liver 198.5 Dry 192.08 Dry 
Liver 201.2 Dry 191 Dry 
Liver 200.4 Dry 217.74 Dry 

SPIKK RECOVERIES (Cont.) 

l Spike / 
Background 

2006.12 
1062.55 

922.56 
1942.39 

120.01 86.31 
121.00 100.45 

96.5 101.31 
56.54 99.36 

400.37 09.54 
400.33 102.43 
310.31 97.94 
400.37 99.74 

3.59 04.28 
2.39 96.77 
1.95 94.93 
2.23 100.65 
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CONNBNTS (RESULT NODIFBRS AND QAfQC CO-S) 

Sample 
Analyte Number 

--------_--------------------- ----m-w, 
) Noiature 244 

265 
266 
271 
272 
275 
3008 
301 
302 
303K 
322 
324 
355K 
389 
443u 
444 
444u 
447K 
499 
499K 
505K 
544K 
557K 
A10 
A10 
A20 
A25 
A32 
A30 
A5 
A8 
A9 
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Result Nodifier 

RESULT NOT NBASURBD- AVERAGE VALUE REPORTED 
RBSULTNDTNBASURBD - AVERAGB VALUE REWRTBD 
RESULT NWI' NEASURED - AVERAGE VALUE REPORTED 
RESULT m NBASURBD - AVERAGB VALUB RBPORTBD 
RBSULTNOTHBASURBD- AVBRAGB VALUB RBPDRTBD 
RESULTNOTNEASURBD - AVERAGE VALUB RBPDRRBD 
RBSULTNOTNBASURBD - AVERAGE VALUB RBPDRTBD 
RBSULTNOTHKASUBED - AVERAGK VALUB RBFORTBD 
RESULTNOTNBASURBD- AVERAGE VALUB RBPDRTBD 
RESULT ND'C MEASUBED - AVBRAGBVALUBRBWRTBD 
RBSULTNOTHEASURBD - AVBRAGB VALUB RBPDRTBD 
RBSULTNOTNEABURBD- AVRRAGB VALUB REPORTED 
RESULTtWTNBASUBBD - AVBRAGB VALUB RBPORTED 
RESULTNOT NBASURBD - AVBRAGB VALUB RBPORTBD 
RESULTNOT l4BASURBD - AVBHAGB VALUB RBPORTBD 
RBSULTNOTMEASURBD - AVBRAGBVALUBRBPDRTBD 
RBSULT NDT NBASURED - AVBRAGBVALUBBBPOBTBD 
RESULTNOTNBASURED - AVERAGE VALUB RBPORTED 
RESULTNOTWBASURBD - AVBRAGBVALUBRBPORTED 
RESULT NOT ?lEASURBD - AVBRAGB VALUE RBPORTED 
RESULT NOT HBASURED - AVBRAGX VALUB BBF'DRTBD 
RBSULTNOTMEASURBD- AVERAGE VALUBRBPORTBD 
RBSULT NOT HEMURBD - AVBMGB VALUE RBPORTBD 
RBSULT NOT MEASURBD- AVBRAGB VALUB RBPORTBD 
RBSULTNOTHBRSURBD - AVBRAGB VALUE RBPORTBD 
RBSULTNOTMEASURBD - AVBRAGB VALUE RBPDRTED 
RESULT NOT MBASURBD - AVBRAGK VALUB RBF'ORTBD 
RBSULT NOTMEASURED - AVBRAGB VALUB RBPDRTBD 
RESULTNDTMBASURED - AVBRAGE VALUE RBPDRTBD 
RESULTNOTWBASURBD - AVBRAGB VALUE RBPDRTBD 
RBSULTNOTMBASURBD - AVERAGE VNJJB RBPORTBD 
RBSULTNDTMBASURBD - AVBRAGB VALUE RBPDRTBD 



Catalog: 8610011 Lab Name: RTI 23-Jun-94 Purchase Order: PAW-3-0023 

tJOMENTS lRE!ZJLT MODIFBRS AND QAIQC COMMENTS) (Cont.) 

QA/QC Comnente 
-------------------------------------------------------------------------------- 

For the following samples there was insufficient saqle to perform a moisture 
determination: 

303K, 355K. 443K. 444K. 44711. 499K, 505K. 544K, 557K, 244. 265, 266, 271, 272, 
215. 3008. 301, 302. 322. 324, 309, 444. 499. A10, AlB. A20. A25. A32, A30, 
AS, A0, A9 

For the Ridney samples, an average(no2) of 78.12% was used to estimate dry 
weight concentrations. 

For the liver sanples, an average(n=20) of 77.72% was used to estimate dry 
weight concentrations. 

Page: 46 

APPROVED. 



i i 

r( V a 
t4 

, 
C

I 



. 

Catalog: 8610011 Lab Name: RTI 23-Jun-94 Purchase Order: PAW-3-0023 

ANALYTICAL nETHODS (Cont.1 

nethod 
code Method Description 

-_--_ -----_-------------------------------------------------------------------------- 
004 LABORATORY I Research Triangle Institute 

IV. Digestion for Graphite Furnace and Cold Vapor Atomic Absorption (GFAA) 
Measurement. Using a CW microwave oven, 0.25 to 0.5 g of freeze dried 
sample is heated in a capped 120 ml Teflon vessel in the presence of 5 ml 
of Baker Instra-Analyzed nitric acid for three minutes at 120 watts, three 
minute0 at 300 watts, and fifteen minutes at 450 watts. The residue is 
then diluted to 50 ml with laboratory pure water. 

006 LABORATORY : Research Triangle Institute 

VI. ICP. ICP measurements are mede using a Leeman Labs Plasma Spec I 
sequential or ES2000 simultaneous spectrometer. 

000 LMORATORYr Research Tr&angle Institute 

VIII. Cold Vapor Atomic Absorption ICVAAl. Hg measurements are conducted 
using SnCl4 as the reducing agent. A Leeman PS200 Hg Analyzer is 
employed. 

Page: 40 
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Metal concentrations in liver tissue from individual brown 
bullheads from Slocum, Hancock, and Goose Creeks, 1992. 
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Effects of heavy metal contamination on fish species 
composition, growth, and mortality in 

a North Carolina tidal creek 

Mildred A. Hayman and Joseph E. Hightower 

Introduction 

The sediments of Slocum Creek, North Carolina are known to 
be contaminated by several heavy metals. A recent study by Riggs 
et al. (1990) detected sediment levels of cadmium, molybdenum, 
chromium, and lead greater than any previously found in North 
Carolina estuaries, as well as high sediment levels of copper, 
mercury, nickel, phosphorus, and zinc. The goal of this study was to 
determine if the fish fauna of Slocum Creek had been affected by 
these contaminants. 

Fish are considered to be valuable indicators of habitat quality 
because they represent a variety of trophic levels, provide an 
integrative view of the watershed environment, and are a measure of 
habitat quality that the public can relate to (Karr 1981). Populations 
of susceptible species may suffer high mortality or poor health in 
contaminated environments. For example, Baumann et al. (1990) 
found a population of brown bullhead in a heavily polluted tributary of 
Lake Erie to have a truncated age structure and a high incidence of 
liver carcinoma as compared to other populations. Bowser et al. 
(1991) found high incidences of skin and oral papillomas in brown 
bullhead in a metal-contaminated New York reservoir. Fish exposed 
to contaminants may also have altered relative organ weights and 
lower condition factors (weight/lengths) as compared to non-stressed 
fish (Goede and Barton 1990). Adams et al. (1992) demonstrated 
that population-level responses such as growth can be valuable in 
assessing contaminant effects. To assess biological effects on 
Slocum Creek fishes, we compared Slocum Creek to two reference 
creeks using three approaches: (1) overall species composition; (2) 
health of two target species, pumpkinseed (Lepornis gbbosus) and 
brown bullhead (Ameiurus nebulosus), using a gross-necropsy based 
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health assessment; and (3) population age structure, mortality, and 
growth of these two target species. 

Study Areas 

Cur three study creeks were Slocum and Hancock Creeks in 
Craven County, North Carolina (NC) and Goose Creek in Pamlico 
County, NC (Figure 1). All are tributaries of the lower Neuse River, 
which flows into Pamlico Sound. Salinity varies spatially and 

temporally within the creeks due to fresh water inflow, wind and 
precipitation. A strong salt wedge typically extends into the upper 
portions of all three creeks. Although lunar tidal action is minimal, 
water level may fluctuate greatly in these creeks due to wind direction 
and velocity. For reasons discussed below, the study was confined 
to the upper portions of the three creeks. 

Slocum Creek runs through Cherry Point Marine Air Station, 
and receives treated sewage and industrial effluent from the air 
station. The industrial effluent contains metal residues, fuels, oils and 
greases, and organics produced by activities such as electroplating, 
metal cleaning, conversion coating of aluminum, and engine testing 
(C.T. Main 1989). In addition, disposal sites adjacent to the creek 
received wastes including paints, organic solvents, waste oil and 
plating sludges from the earfy 1970s until 1984 (C.T. Main 1989). 
Wastewater from the town of Havelock, North Carolina also enters 
into Slocum Creek upstream of the Cherry Point outfall. 

In addition to the Riggs et al (1990) study mentioned previously, 
North Carolina Division of Environmental Management (NCDEM) and 
U.S. Marine Corps (USMC) studies conducted from 198184 and 
summarized by Gallagher and Di Giulio (1989) detected elevated 
levels of copper, chromium, cadmium, mercury, nickel, and zinc in 
Slocum Creek sediments, fish, and shellfish. The USMC study also 
detected elevated levels of pesticides, PCBs, and volatile organic 
compounds in fish and shellfish tissues. As volatile organics have a 
short residence time in aquatic systems, the presence of organic 
compounds in fish tissues may reflect continued leaching from 
disposal sites (Gallagher and Di Giulio 1989). 

-- 

c 
i 
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the upper regions of all three creeks in March 1991, but as the 
summer progressed, salinity increased to much higher levels in 
Hancock and Goose Creeks than in Slocum Creek (Table 1). The 
lower salinities in Slocum Creek may be due in part to the fresh water 
inflow into Slocum Creek from the Cherry Point and Havelock sewage 
outfalls. 

Selection of species 
Methods 

We chose two species, brown bullhead and pumpklnseed, for 
health assessment. Because of their primarily benthic diet (Keast 
and Webb 1966, Keast 1985), brown bullhead may accumulate 
contaminants through the ingestion of sediment along with potentially 
contaminated benthic prey items. In addition, brown bullhead have 
been observed burrowing into soft bottom sediments in aquaria (Loeb 
1984); this habit may increase their exposure to sediment 
contaminants. Several recent studies have examined the effects of 
single contaminants or pollutant mixtures on brown bullhead in 
laboratory and field situations (Benedetti et al. 1989, Baumann et al. 
1990, Baumann et al. 1991, Gallagher and Di Giulio 1989). 
Gallagher and Di Giulio’s work is particularly relevant as it focused on 
brown bullhead in Slocum and Hancock Creeks. Of fourteen brown 
bullhead sampled from Slocum Creek, three had multiple lip lesions 
and four had discolored or fatty livers. None of the brown bullhead 
taken from Hancock Creek exhibited these conditions. In addition, 
brown bullhead from Slocum Creek had a significantly greater liver 
weightbody weight ratio than those from Hancock Creek (Gallagher 
and Di Giulio 1989). 

Pumpkinseed are very abundant in all three creeks, and are 
easily caught with fyke nets, making large sample sizes easily 
obtainable. Although the speciesis not strictly a benthic feeder, 
insect larvae and other benthic organisms constitute a substantial 
portion of its diet (Fox and Keast 1990). 

One consideration in selecting a target species is whether that 
fish is a permanent resident of one of the study sites. Brown bullhead 
have been reported to move over long distances within lakes and 
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rivers (McCammon and Seeley 1961, Rawstron 1967, Hale et al. 
1986). Movement may be more restricted in tidal creeks, however, 
because the maximum observed salinity reported for brown bullhead 
was IO parts per thousand (ppt) (Smith 1971, cited in Jones et al. 
1978). Pumpkinseed have been reported to occur in salinities up to 
18.7 ppt (Hildebrand and Schroeder 1928, cited in Jones et al. 1978), 
although Lippson and Lippson (1984) suggested that pumpkinseed 
occured infrequently in waters 10 ppt or greater. Based on these 
salinity preferences, we believe it is unlikely that the two target 
species moved between creeks in significant numbers. 

We have also included some results for white catfish, another 
common Ictalurid in the lower Neuse River. Although less abundant 
in our samples than brown bullhead, Nelson and Little (1985) 
collected substantially more white catfish than any other lctalurid at 
sites about I5 km upstream of New Bern. White catfish feed 
predominately on fish (Steven 1959, cited in Carlander 1969), and 
might therefore be less directly impacted by contaminated sediments 
than brown bullhead. 

Collection 
Sampling was conducted during three periods from early spring 

to late summer of 1992 (Table I). To obtain a wide range of species, 
we collected samples using fyke nets, experimental monofilament gill 
nets (I 2,25, 37, 50, and 62 mm bar mesh panels), and electrofishing. 
We were unsuccessful in attempts to use seines to collect young-of- 
year fishes, because of the soft mud bottom and numerous 
submerged snags encountered. 

Sample sites, corresponding to 200-meter segments of 
shoreline, were selected randomly in each creek. Five random sites 
per creek were selected for each of the three gear types. Within a 
gear type, sites were selected without replacement, but sites were 
replaced before selecting sites for the next gear type. Sample sites 
were re-selected for each sampling period. 

For each fyke or gill net sample, the net was set at a site for 48 
hours, and checked four times (morning and afternoon) within that 
period. For each electrofishing sample, the shoreline of a selected 
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site was sampled for 600 seconds. Identical sampling effort was 
used for each sampling period in each creek, except that 

electrofishing could not be conducted during the July 270August 4 
sampling period because of prohibitively high salinities in Goose and 
Hancock Creeks (Table I). 

All pumpkinseed and brown bullhead were placed on ice when 
captured, and subsequently frozen for later age determination and 
health assessment. Some brown bullhead were necropsied fresh in 
the field so that livers could be frozen immediately in liquid nitrogen 
for mixed function oxidase (MFO) analysis. 

For all other species captured, we identified the fish to species, 
measured total length to the nearest millimeter, and noted any 
external lesions, parasites, or other abnormalities. All non-target 
species were released alive when possible. Representative 
individuals from unknown species were collected for positive 
identification. 

Because the above sampling methods yielded fewer brown 
bullhead than expected, we also collected brown bullhead using 
baited jug lines (single baited hooks suspended from free-floating 
plastic jugs) and baited trot lines. During June 24-June 26, 1992, we 
set 200 jug lines for one night in each creek (five jugs at each of 40 
random sites). Brown bullhead caught on these jug lines were 
necropsied fresh in the field, and their livers were frozen for MFO 
analysis. Brown bullhead collected with baited trot lines during 
October 22-25 and October 29-November 1, I992 were frozen for 
later necropsy. 

Fish health assessment 
Fish health assessment for brown bullhead and pumpkinseed 

followed the general protocol outlined by Goede and Barton (1990). 
Because of frequent large sample sizes, ‘full’ necropsies were 
performed on the first five fish randomly selected from a sample, and 
‘short’ necropsies were performed on the remaining fish. For ‘full’ 
necropsies, we measured total length to the nearest millimeter, whole 
carcass (uneviscerated) weight to the nearest gram, and liver, spleen, 
and gonad weights to the nearest 0.01 gram, and determined sex of 
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fish. Ratings were assigned for presence and severity of fin, dermal, 
oral, and gill lesions; lesions or abnormal appearence of liver and 
kidney; degree of liver discoloration; and relative parasite load of 
heart (pumpkinseed only), liver, and kidney. For “short” necropsies, 
we recorded length, whole carcass weight, liver and gonad weights, 
and sex of fish. Otoliths were collected from both species, and 
pectoral and dorsal fish spines were collected from brown bullhead. 

Age determination 
As in earlier studies of lctalurid age and growth (Sneed 1951, 

Marzolf 1955, Turner 1980, Rubec and Qadri 1982, Crumpton et al. 
1984, Quinn 1988, Blouin and Hall 1990), we used cross-sections 
taken from pectoral spines to estimate brown bullhead ages. Turner 
(1980) validated use of cross-sections cut from the articulating 
process for flathead catfish (pyladictis olivaris), based on 16 known- 
age fish and six fish aged when tagged and after recapture the 
following year. Crumpton et al. (1984) reported that comparable ages 
were obtained from the articulating process, basal recess, and mid- 
spine regions of brown bullhead, channel catish (/c&/urus 
punctatus), and white catfish pectoral spines. They recommended 
using mid-spine sections to avoid removing entire spines in order to 
determine age. Using a low speed saw, we obtained sections from 
both the articulating process and mid-spine regions of the right 
pectoral spine, except in cases where that spine was damaged. Each 
section was affixed to a glass slide and examined under transmitted 
light using a dissecting scope. We generally found the sections from 
the articulating process to be more readable and often noted obvious 
annuli that were missing on sections from the mid-spine region. 

Recent studies of Centrarchid age and growth have been based 
on ages obtained using both scales(Olmsted and Kilambi 1978, 
Hudson and Bulow 1984, Week 1984, Galloway and Kilambi 1988, 
Fox and Keast 1991) and otoliths (Taubert and Tranquilli 1982, Perry 
and Tranquilli 1984, Hoyer et al. 1985, Boxrucker 1986, Crawford et 
al. 1989, Hammers and Miranda 1991). Several of the recent studies 
have recommended otoliths rather than scales, for reasons such as: 
(1) easier to identify annuli, (2) fewer false annuli, and (3) higher 



precision. We estimated pumpkinseed ages by counting annual 
growth rings on whole otoliths. Otoliths were submersed in water in a 
black dish and examined under reflected light. 

For each species, we fitted von Bertalanffy growth curves to 
observed age and length data for each creek and sex: 

L* = q -,--q 

where La represents length at age a, L. is the asymptotic or 
maximum size, K is the Brody growth coefficient (growth rate toward 
the maximum), and to is the age at which the fish would have had 
zero length (if it had always grown in the manner described by the 
equation) (Ricker 1975). In order to fit lengths to ages of fish caught 
in different months, we expressed fish age as the age in years, plus a 
fraction corresponding to the proportion of the year between January 
I and the sampling period. This method followed the convention of 
assigning a birthdate of January I to fish in the Northern Hemisphere. 

Analysis . 

We conducted all statistical tests at the 95% significance level. 
For linear models, we tested for differences among groups (e.g., 
creeks or sexes) using analysis of covariance. For nonlinear models, 
we used a reduced sum of squares test (Ratkowsky 1983) to 
compare among groups. Contingency table analyses were used to 
test for differences in frequency among categorical variables (e.g. 
presence of external lesions versus creek). 

We compared fish species composition among creeks using our 
catches from standardized fyke netting, gill neting, and electrofishing. 
Total catches by species were compared among creeks using the 
graphical approach Carmichael et al. (1992) used to compare 
catches among Chesapeake Bay tributaries. 

For brown bullhead, we used a catch cuNe analysis (Flicker 
1975) to estimate the total instantaneous mortality rate (2) and 
annual survival rate (e-z) for ages fully vulnerable to the sampling 
gear. Our analyses of age composition and mortality were restricted 
to October 1992 data for Hancock and Slocum Creeks, as sample 
sizes were inadequate for other creek-period-gear combinations. 
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Sample sizes were not adequate to examine sex-related differences 
in mortality, although Sinnott and Ringler (1987) reported a higher 
mortality rate for female than male brown bullhead. 

We used length and weight data obtained from necropsied 
brown bullhead to determine whether differences existed between 
sexes or among creeks. We also compared liver weight:body weight 
rations and the relative frequencies of gross external lesions on the 
skin and within the oral cavity. Because the liver weight:body weight 
relationship can vary seasonally (Chambers and Yarbrough 1979, 
Sloof et al. 1983) and sample sizes were inadequate at other times, 
we limited our analysis of fish condition to October 1992 data only. 

. 

Results 
Fish Community Analysis 

We collected 35 species from Hancock Creek, 33 from Slocum 
Creek, and 26 from Goose Creek (Table 2-3). The more common 
species occurred in all three creeks in similar proportions (Table 3, 
Figure 2). Two seasonally important marine species, Atlantic 
menhaden and spot, and the resident species pumpkinseed were the 
three most common species in all creeks. We found substantial 
differences in species composition by gear type (Table 4). For 
example, American menhaden, gizzard shad, and longnose gar were 
captured almost exclusively in gill nets’, whereas pumpkinseed were 
rarely caught in gill nets but were common in electrofishing and fyke 
net samples. 

Brown bullhead life history characteristics 

. . . e con?pqSrtion and survrva 
Although sample sizes were small (Table 5), age and length 

distributions for brown bullhead were generally similar in October 
1992 samples from Hancock and Slocum Creeks (Figures 3-4). 
Based on pooled catches from all gears and periods, fish from 
Hancock and Slocum Creeks tended to be larger and older than 
those from Goose Creek (Figures 3-4). 
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Assuming that brown bullhead were fully recruited to the 
sampling gear at about age 4, we estimated that the total 
instantaneous mortality rate (2) was 1.04 (SE=I.O4) for Hancock 
Creek and 0.51 (SE=O.lO) for Slocum Creek (Figure 5). Neither 
estimate was significantly different from 0 because of the small 
number of observations. Based on these preliminary estimates of 
mortality, the corresponding annual survival estimates would be 0.35 
for Hancock Creek and 0.60 for Slocum Creek. 

G 
Van Bertalanffy curves for the three creeks fitted the age-length 

data moderately well although there was substantial variability in 
length at age (Figure 6). Some of the variability was likely due to 
ageing error, as fin sections were sometimes difficult to interpret and 
had many marks that we assumed to be false annuli. In our within- 
creek comparisons, cures for female and male brown bullhead were 
significantly different only for Slocum Creek, which had a higher 
asymptotic size for males (Table 6, Figure 6). When our sex-specific 
curves were compared across creeks, we found no difference for 
females but a significant difference for males. That difference 
appeared to be due primarily to the estimates of L,, which ranged 
from 41 I mm for Slocum Creek to 331 mm for Goose Creek. 

For comparison with our results, we also fitted von Bertalanffy 
cures to mean length-at-age data for Muskellunge Lake, New York 
(Sinnott and Ringler 1987) and the Liile River, Oklahoma (Finnell et 
al. 1956, cited by Carlander 1969) (Table 6). For the Muskellunge 
Lake data, we found that asymptotic size was larger for males than 
females but the difference was not significant. 

Condition 
For the two creeks with adequate sample sizes (Hancock and 

Slocum), we found no significant difference in length-weight 
relationship between sexes. Earlier studies (Blumer 1985, Rubec 
and Qadri 1982) also found no sex-related difference in the length- 
weight relationship. Based on these results, we compared fitted line?; 
for all three creeks using pooled data from both sexes. The resulting 
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analysis of covariance indicated no significant difference among 
creeks, which is consistent with a graphical interpretation that 
observations for the three creeks are very similar (Figure 8). The 
linear model using In(length) accounted for 98% of the variability in 
In(weight). 

We found no differences among creeks in the relative 
frequencies of either skin or oral lesions, neither of which was 
common in October samples (Tables 7-8). Skin lesions were 
relatively common in June samples from Hancock Creek, but that 
pattern did not persist in October samples. 

We found significant differences between sexes and among 
creeks in the liver weight-body weight relationship, For fish of a given 
body weight, liver weight was typically higher for female than male 
brown bullhead (Figure 8). We fitted separate linear models by sex 
and determined that creek differences persisted for females (Figure 
9). The slope relating liver weight to body weight was highest for 
Slocum Creek fish, although the lines for Goose and Slocum Creeks 
were similar. The difference in linear models among creeks was not 
significant for males (Figure 10). However, only two male brown 
bullhead were collected in Goose Creek in October samples, so the 
power of the test was low. 

For comparison with previous studies, we also examined liver 
weight:body weight ratios (the hepatosomatic index or HSI), based on 
necropsy of frozen fish collected in October 1992 and fresh fish 
collected in June-July 1991 (Table 9). For 1992 samples, sex and 
creek differences were both significant based on an analysis of 
variance. HSI was highest for Goose Creek, intermediate for Slocum 
Creek, and lowest for Hancock Creek. .When analyzed separately by 
sex, creek differences were significant for male but not female fish. 

White catfish life history characteristics 

. . 
ae comoosttron and survival 

Sample sizes were not adequate to test differences in age 
composition among creeks, as the small numbers collected were 
obtained using several gears over several periods (Table 10). Plots 
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of catch data pooled over period, gear type, and sex suggest that age 
distributions were generally similar among creeks (Figure 11). Using 
age four as the age of full recruitment, we fitted catch curves to the 
pooled datasets and found no significant differences in mortality rate 
among creeks (Figure 12). The estimated instantaneous total 
mortality rate (Z) for all three creeks was 0.41, which corresponded to 
an annual survival rate of 0.66. 

Growth 
Sample sizes were not adequate to fit von Bertalanffy curves 

separately by creek and sex. We fitted a single model to pooled age- 
length data from all creeks and sexes but were only able to obtain a 
converged solution by using average size at age for all creeks and 
sexes (Table 11, Figure 13). For comparison with our results, we 
also fitted a von Bertalanffy curve to age-length data from Santee- 
Cooper Lake, South Carolina (Stevens 1959) (Table 11). We were 
unable to fit a von Bertalanffy curve to published age-length data for 
the Patuxent River, Maryland, because growth was essentially linear 
over the reported range of ages (Schwartz and Jachowski 1965). A 
linear model relating size to age accounted for essentially all 
variability in length (P=O.99) for the Patuxent River data (Table 11). 

. 
rght 

. . relatjonsm 
Sample sizes by creek, period, and sex were small for white 

catfish so we were unable to ‘ffst for differences in the length-weight 
relationship among creeks. The plotted length-weight data were 
similar among creeks (Figure 14), and a linear model using In(length) 
accounted for 92% of the variability in In(weight). The fitted model 
was In(weight)=-12.14943+3.16720 In(length). 
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Pumpkinseed life history characteristics 

Von Bertalanffy growth curves provided a good fit to the 
pumpkinseed age and growth data (Figures 15-16). Growth curves 
for female and male pumpkinseed differed significantly in all three 
creeks, with females having a higher asymptotic size and lower 
growth rate (Table 12). We tested for creek differences using sex- 
specific curves and found significant differences among creeks for 
both sexes. For comparison with our results, we also fitted von 
Bertalanffy cures to estimates of mean size at age for pumpkinseed 
from the Pequimans and Chowan Rivers (Kornegay et al. 1994) 
(Table 12). Growth at ages l-5 was essentially linear within the 
Pequimans River, resulting in unreliable estimates of asymptotic size 
and growth rate. 

Discussion 
Fish Community Analysis 

Numerous prior studies have shown that habitat alteration, 
including increased levels of pollution, can effect fish species 
composition (Karr 1981, Karr et al. 1986, Karr et al. 1987, Fausch et 
al. 1990, Jordan et al. 1991). More tolerant species, such as 
generalized benthic feeders or certain planktonic feeders, can 
comprise a large fraction of the total fish assemblage in degraded 
environments (Miller et al. 1988). 

Based on our standardized sampling, we saw no clear evidence 
of reduced habitat quality within Slocum Creek. Our estimates of 
species richness (26-35 species cokt8d) were similar among 
creeks, and Carmichael et al. (1992) reported similar levels of species 
richness (23-48 species) in seine and trawl samples from 
Chesapeake Bay tributaries. The combination of gears that we used 
probably collected most of the larger species occurring within the 
study areas, although had seining been possible, additional small 
species would likely have been wll8Cted. 

- 
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We did find that Atlantic menhaden and gizzard shad were 
considerably more common in Slocum Creek than in the other tW0 
creeks (Table 3). Jordan et al. (1991) classified those Species as 
pollution-tolerant, although gizzard shad was given an intermediate 
tolerance rating in the North Carolina Index of Biotic Integrity (J. 
Ovenon, North Carolina Division of Environmental Management, 
unpublished report). Dominance by planktonic feeders such as shad 
(Clupeidae) and anchovies (Engraulidae) can indicate degraded 
conditions, although high catches may also be a result of the 

schooling behavior of a transient visitor (Miller et al. 1988, Carmichael 
et al.1 992). 

Anadromous species (particularly catches of juveniles) have 
been used as indicators of good water quality because of their 
sensitive early life stages and reduced abundance in degraded 
systems (Jordan et al. 1991, Carmichael et al.3 992). In the North 
Carolina Index of Biotic Integrity, anadromous adults were classified 
as having an intermediate tolerance rating. In our catches of 
anadromous adults or subadults, we found that alewife were more 
common within Slocum Creek, whereas striped bass, hickory shad, 
and American shad were found only within Goose or Hancock 
Creeks. Our catches of anadromous species were small in all cases, 
so the differences among creeks could be due to chance or 
differences in salinity. Hawkins (1980) reported that Slocum Creek 
was an important spawning area for the anadromous complex 
referred to as river herring. That complex is comprised of alewife and 
blueback herring (Absa aestevalis), with the latter species accounting 
for about 85%of the total in the Neuse River (Hawkins 1980). 
Hawkins (1980) found that most spawning sites for hickory shad and 
American shad were upstream of New Bern; thus the absence of 
those species in Slocum Creek samples is not surprising. Baker 
(1968) reported that adult striped bass and river herring occurred 
within Goose, Hancock, and Slocum Creeks. He also mporbd that 
American shad occurred within Goose and Hancock Creeks, but not 
within Slocum Creek. 
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Brown bullhead life history characteristics 

e comoosition and survival 
One indication of a contaminant effect is a truncated age 

distribution. We estimated that 61% of the age-3+ fish were age 5 or 
older in Hancock Creek, compared to 43% in Slocum Creek. In 
comparison, Baumann et al. (1990) found that age-5+ fish 
represented only 107% of fish 250 mm and larger in the heavily 
polluted Black River, compared to 34068% from a reference Site. 
(They excluded fish smaller than 250 mm total length because 
Baumann et al. (1987) found that fish younger than age 3 rarely had 
liver tumors.) Sinnott and Ringler (1987) used trap nets, a gill net, a 
boat-mounted electroshocker, and angling to collect brown bullhead 
within a eutrophic (but presumably uncontaminated) New York lake. 
Their age data indicated that brown bullhead age 5 and older 
comprised 27% of the fish age 3 and older. Thus, our estimates were 
generally similar to values from uncontaminated sites. The. difference 
we obsewed between creeks was due primarily to the catch of age-4 
versus age-5 fish in the two creeks (Figure 3). That difference could 
be due to a number of factors: small sample sizes, ageing error, 
differences in year-class strength, presence of contaminants, or 
differences in angler hawest. 

A related approach for establishfng a contaminant effect would 
be based on the estimated survival rate of adults. Our estimates for 
fish ages 4-6 were 0.35 for Hancock Creek and 0.60 for Slocum 
Cree,k. These estimates should be viewed as first approximations, as 
sample sizes were in some cases lower than the recommended 
minimum of five individuals per age class (Van Den Avyle 1993). 
Despite the small sample sizes, the Slocum Creek data appeared to 
be consistent with the assumption that mortality rate was constant for 
fish ages 4-6 (Figure 5). The estimates for both creeks were 
comparable to those obtained in other systems not affected by 
contaminants. Sinnott and Ringler (1987) reported suwival rates of 
0.33 and 0.26 for male and female brown bullhead, respectively, from 
Muskellunge Lake, New York. McCammon and Se&y (1961) used 
tag returns over a five-year period to estimate an annual survival rate 
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of 0.76 in Clear Lake, California. Rawston (1967) used tag return 
data for a two-year period to estimate an annual survival rate of 0.52 
for Folsom Lake, California. 

In comparison to the Hancock and Slocum Creek brown 
bullhead, Goose Creek fish tended to be smaller and younger 
(Figures 3-4). The similar patterns for age and length distributions 
suggests that ageing error was not a major source of bias in 
comparing among creeks. The difference could be due to period or 
gear type, however, as July-August fyke netting accounted for a 
majority of the Goose Creek fish, whereas most Hancock and Slocum 
Creek fish were obtained by October hook-and-line sampling. Nelson 
and Little (1985) collected significantly larger white catfish using 
trotlines and electrofishing than using hoop nets. 

Growth 
Our estimates of asymptotic size were consistent with the 

results from Muskellunge Lake, New York and the Ottawa River 
(Table 6). The estimate of asymptotic size for the Little River was 
based on fish ages l-5 only, so it should not be considered reliable. 
Our estimates of size at ages 4-5 were similar to those obtained by 
Finnell et al. (1956). 

Fish from our study areas reached their maximum size much 
more rapidly than did fish from the other areas, assuming that our 
age data were approximately correct (Table 6, Figure 17). It is not 
unreasonable that growth rates from North Carolina tidal creeks 
would be greater than those from more northern waters, but a lower K 
also was obtained for the Oklahoma data. An alternative explanation 
could be ageing error, although our age estimates would have to be 
several years too low to account for the difference. For example, 
asymptotic size was reached at about age 5 in our study areas, 
compared to about age 1 O-1 5 for ,Ottawa River and Muskellunge 
Lake fish. One relevant difference is that, in the earlier studies, back- 
calculated lengths were used to fit growth curves, so estimates of 
size at younger ages were available. We restricted our analysis to 
observed size at age; consequently, we had few estimates of size at 
ages 1-2 that would constrain our estimates of K. Better estimates of 
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K could be obtained for our study area by sampling specifically for 
smaller brown bullhead, but unless the age data for older fish were 
grossly in error, growth rate will remain higher than observed in the 
earlier studies. Based on these results, we see no evidence of a 
contaminant effect on growth of brown bullhead from Slocum Creek. 

Condition 
The relationship between fish length and weight is commonly 

used as a measure of fish condition (Anderson and Gutreuter 1983). 
Our estimated length-weight relationship for brown bullhead from 
Goose, Hancock, and Slocum Creeks was similar to other published 
relationships (Figure 18). Smaller fish from our sites tended to weigh 
less than fish from other areas, but larger fish were generally heavier 
than fish of the same size in other systems. A slope of about 3 
indicates average condition; thus, the estimated slope for this study 
(3.4) indicated fish that were increasingly robust with size. Fish from 
two Ottawa River sites (Kettle Island Bay and Upper Duck Island) 
were clearly in poor condition (Figure 18), which illustrates that the 
length-weight relationship can be an effective measure of habitat 
quality. Those sites were in the vicinity of a paper mill and wood-fiber 
blanketed much of the substrate in that region (Rubec and Qadri 
1982). Note that our results were obtained from frozen specimens’ 
and would slightly underestimate weight at length for fresh fish. 
Rubec and Qadri (1982) reported that frozen brown bullhead lost 
1.4% of their total length and 8.7% of their original weight. Note also 
that some differences among studies could be due to when fish were 
collected. We used fish collected in October, compared to July- 
August for Rubec and Qadri (1982) and May-July for Sinnott and 
Ringler (I 987). The date of collection was not available for the study 
conducted by Priegel(l966). 

Another indication of a degraded environment is an increase in 
the incidence of lesions and tumors (Karr 1981, Baumann et al. 1987, 
1990, 1991; Baumann 1992). We found that skin and oral lesions 
were uncommon on brown bullhead collected in October sampling, 
and no differences among creeks were detected. Skin lesions were 
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more common in June samples but our sample sizes were 
inadequate to characterize a seasonal effect. 

An increase in fish liver weight relative to body weight has also 
been observed in contaminated systems. Baumann et al. (1991) 
found brown bullhead liver weight:body weight ratios to vary 
significantly among sites within the Great Lakes basin. Fabacher and 
Baumann (I 985) found significantly higher liver weight:body weight 
ratios in the contaminated Black River than at a reference site. 
Adams et al. (1992) found that redbreast sunfish liver weight:body 
weight ratios were significantly higher at two contaminated sites than 
at a reference site. Of particular interest for this study, Gallagher and 
Di Giulio (1989) reported that Slocum Creek brown bullhead had 
significantly higher liver weight:body weight ratios than did brown 
bullhead collected from Hancock Creek. 

Our analyses suggested that liver weight:body weight ratios 
were lower in Hancock Creek than in Goose and Slocum Creeks, 
although the significance level varied depending on the analytical 
approach used. Of greater relevance is the observation that our 
estimated means were in all cases substantially lower than those 
obtained in earlier studies from contaminated sites (Table 9). For 
example, within the Great Lakes basin, the Fox, Menominee, 
Cuyahoga, and Black Rivers were reported to be contaminated and 
mean HSI ranged from 0.020 to 0.035 in those systems. Gallagher 
and Di Giulio (I 989) reported a much higher value for Slocum Creek 
than we obtained, although sexes were pooled in that study and 
sample sizes were small. We found significant differences between 
sexes in both liver weight:body weight regression equations and 
HSls, with values for female brown bullhead being somewhat higher. 
The time of collection was not available for all earlier studies so some 
differences could also be due to seasonal changes. Ratios tend to be . 
lowest just prior to spawning when gonads comprise a large 
proportion of total body weight (Chambers and Yarbrough 1979). Our 
estimates from October 1992 should represent a conservative 
assessment of contaminant effects, since spawning typically occurs 
in early spring to early summer (see Blumer 1985 and references 
therein). Another potential difference may be the mixture of 
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contaminants to which fish from different systems have been 
exposed. Heavy metals have been the contaminants of primary 
concern within Slocum Creek, whereas Adams et al. (1992) 
evaluated sites contaminated by PCBs and mercury, and sites within 
the Great Lakes basin had combinations of heavy metals, polynuclear 
aromatic hydrocarbons, and polychlorinated aromatic compounds 
(Baumann et al. 1991). 

White catfish life history characteristics 

Aae composition and survival 
Although sample sizes were small, it appeared that age 

composition was generally similar among creeks. Our preliminary 
estimate of annual survival was 0.66, based on samples pooled over 
creeks, gears, and sexes. That value is comparable to estimates of 
0.55 and 0.81 obtained through tagging studies for white catfish from 
California reservoirs (McCammon and Seeley I961, Rawstron 1967). 
Based on these results, we see no obvious indication that 
contaminants have reduced the survival of white catish within 
Slocum Creek. 

We found substantial variability in the age:length relationship 
for white catfish from Goose, Hancock, and Slocum Creeks and 
encountered difficulty in fitting a von Bert&a@ curve to the data 
(Figure 13). The difficulty may have been due in part to the wide 
range of ages for fish 300-400 mm in length, probably due to ageing 
error. The growth pattern appeared to be particularly anomalous for 
male white catfish from Goose Creek. A better fit would have been 
obtained if we had collected some age-l ftsh and older fish for which 
growth had cleariy slowed. The latter group would better constrain 
our estimates of asymptotic size. 

Fish that were estimated to be ages 2-8 from Goose, 
Hancock, and Slocum Creeks were generally larger than fish from 
Santee-Cooper Lake (Figure 13), although asymptotic size was 
similar (Table 7). If misageing was occurring, the difference in growth 
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curves would imply that fish from our study were l-2 years older than 
we estimated. Fish from our study sites were considerably larger 
than fish of the same ages from the Patuxent River, Maryland (Figure 
13). Our interpretation of these results is that white catfish within our 
study sites show rapid growth, or have been underaged by at least l- 
2 years. Either result would be uncharacteristic of a highly 
contaminated system. Sample sizes were inadequate to compare 
growth models among creeks, but the age-length data from Slocum 
Creek were similar to those from Goose and Hancock Creeks. Thus, 
we see no evidence of a contaminant effect in the results for white 
catfish. 

Lenath-weight relationshim 
Our length-weight data for white catfish were similar among 

study sites. The relationship obtained by fitting pooled data from all 
creeks and sexes (Figure 14) was similar to a published relationship 
for Alabama waters (Swingle 1965, cited in Carlander 1969). Fish 
from Slocum, Hancock, and Goose Creeks tended to be slightly 
heavier than fish of comparable size from Alabama waters. 

Pumpkinseed life history characteristics 

We detected consistent differences between sexes and among 
creeks in von Bertalanffy growth curves for pumpkinseed. Asymptotic 
size was greater for females than males in all three creeks. In 
comparing among creeks, the largest asymptotic sizes were for 
Goose Creek fish and the smallest were for Slocum Creek fish; 
however, the Slocum Creek estimates may be biased by the lack of 
older fish. We did not collect any pumpkinseed age five or older from 
Slocum’Creek, and age-4 fish only comprised 4% of the total. We 
also collected fewer large pumpkinseed in Slocum Creek than in the 
two reference creeks, so the lack of old fish was probably not due to 
ageing error. 

The estimate of asymptotic size for Chowan River pumpkinseed 
was slightly larger than the values we obtained for Goose, Hancock, 
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and Slocum Creeks (Table 12, Figure 19). Additional older fish would 
need to be collected from the Perquimans River in order to reliably 
estimate asymptotic size and growth rate within that system. 
Although predicted size at age one for Perquimans and Chowan 
River fish was similar to the values we obtained for Hancock and 
Slocum Creeks, fish ages 2-4 from our study sites were considerably 
larger than the estimates Kornegay et al. (1994) obtained. The 
difference could indicate that we consistently missed the second 
annulus on the otoliths. However, pumpkinseed otoliths appeared to 
be very easy to interpret, so we suspect that the difference in size at 
age was due to faster growth within our tidal creeks. 

Conclusions 

To determine if the fish fauna of Slocum Creek had been 
affected by high sediment levels of contaminants, we compared fish 
resources within Slocum Creek and two nearby reference creeks at 
the assemblage, population, and individual levels. At the assemblage 
level, we found species composition to be similar among creeks. The 
number of species collected was similar to estuarine sites within 
Chesapeake Bay. At the population level, we found age composition, 
survival and growth of brown bullhead and white catfish to be similar 
among creeks and to published result: from other systems. 
Pumpkinseed growth differed significantly among creeks, but growth 
within Slocum Creek was better than published results from other 
coastal North Carolina populations. We found relatively few older 
pumpkinseed within Slocum Creek, which could be due to 
contaminants or to fishing pressure. At the individual level, length- 
weight relationships for brown bullhead and white catfish were similar 
among creeks and to published results. The liver weightbody weight 
ratio, which is a widely used indicator of contaminant effects in fish, 
was low for brown bullhead in all three study creeks compared to 
other areas. 



E-22 

Studies from other contaminated systems have shown the 
approaches we used to be effective in documenting contaminant 
effects on fish. We conclude that there is no evidence to support 
significant contaminant effects on fish within Slocum Creek. 
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Table 1. Mean salinity and temperature for standardized fyke netting, 
gill netting, and electrofishing in Goose, Hancock, and Slocum 
Creeks conducted during 1992. Salinity and temperature values are 
means and standard deviations (SD) for sampled sites during each 
period. 

Date 
Mar 2-l 7 

Salinity Temperature 
Suriace SD Bottom SD Surface So Bottom SD 

2.8 2.2 5.4 2.4 12.2 1.0 13.1 1.0 
2.8 1.6 5.0 1.3 26.1 2.3 26.2 1.6 

Sknxm 1.3 1.3 4.2 2.1 20.1 2.9 20.7 2.5 

Jun 2-l 4 2.2 1.5 9.6 1.5 23.2 1.4 22.8 0.6 
Hancock 6.2 0.7 6.8 0.6 27.2 1.3 25.7 1.3 
Slocum 1.1 1.1 3.7 12 23.0 1.7 20.7 2.7 

Jut 27-Aug 4 m 9.1 0.8 10.9 1.5 292 0.9 28.3 0.9 
HerbcOd 10.5 1.0 10.6 1.1 31.3 0.8 30.0 0.4 
sloclml 6.5 1.6 7.7 0.9 30.4 1.5 29.1 1.9 

oct22-31 Gooee 8.9 0.9 9.1 0.9 18.0 1.7 17.7 1.1 
6.5 1.6 6.9 0.8 18.9 1.6 18.9 12 

Slocum 42 9.0 5.0 1.0 16.4 2.3 17.0 0.9 
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Table 2. Common and scientific names (Robins et al. 1991) of the 
species collected by fyke netting, gill netting, and electrofishing within 
Goose, Hancock, and Slocum Creeks during March-August, 1992. 

Species 

Atlanticmenhaden 

Spot 

PUmpkinseed 

Striped mullet 

Gizzard shad 

Longnose gar 

Redear sunfish 

Bluegill 

Black crappie 

Largemouth bass 

Gdden shiner 

A!lanticcroaker 

White catfish 

Brown bullhead 

Flier 

Chain pickerel 

Red drum 

Pinfiih 

Creek chubsucker 

Southern flounder 

American eel 

Yellow perch 

Scientific name 

Brewortia tyrannus 

Leiostomus xanthun6 

Lepomk gibossus 

Mugil cx?pha/us 

Dorosoma cepedianum 

Lepisosteus osseus 

Lepomis miuvbphus 

Lepomk mauvchirus 

l%mox&n~twnacula~ 

hkmpterus salmoiies 

Notem/gonus uysoktcas 

Micmpogonu&datus 

AmeiuNacims 

Amleurus nsbubsus 

-uslnecroptenls 

E&ox n&r 

sdaenopsacelleta 

Lagodonthomhokles 

Eri~obkmglls 

Patakhthys Mhostigma 

Angdlle mstrate 

Pen3 Ravescens 

CvprinlIs calpb 

h4otwmamelicans 

Atdacelva 

Alms pseudoharengus 

Menidia beryllina 

LepoInis gubsus 

Gambusia spp. 

white perch 

BowfIn 

Alewife 

Inland sihrerside 

Warmouth 

Eastern mosquitofish 
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Table 2 continued. 

Species Scientific name 

Redbreast sunfish Lepomk aufitus 

Hogchoker Trimctes meculatus 

Threadfin shad Dmosoma petenense 

Redfin pickeral Esox americanus 

Striped bass Morone saxatilis 

Bluefish Pomatomus saltatrix 

Spotted sea trout Cytoscion nebuhsus 

Bluespotted sunfiih Enneacanthusglohsus 

Hickory shad Alma mediocnb 

Sihrer perch Baitdiella chrysuta 

American shad Alosa sapidissima 

Atlantic needlefish StmngyiUM melins 

bdytish Ebps ssuns 
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Table 3. Total number of fish collected by species and creek using 
fyke nets, gill nets, and electrofishing during March-August, 1992. 

species 

Catch Catch 

Slocum Cr. Hancock Cr. 

Catch 

Goose Cr. Total catch 

Atlantic menhaden 

spat 
Pumpkinwed 

Striped mullet 

Gizzard shad 

Longnose gar 

Redear sunfish 

Bluegill 

Black crappie 

Largemouth bass 

Golden shiner 

Atlantic croaker 

White catfish 

Brown bullhead 

Flier 

Chain pi&erel 

Red drum 

Pinfsh 

Creek chubsucker 

Southern flounder 

American eel 

Yellow perch 

carp 

White perch 

Bowfin 

Alewlfe 

Inland sIlverside 

Warmouth 

Eastern mosquitofsh 

Redbreast sunfiih 

Hoochobr 

1787 
360 
268 
267 
I24 
97 
39 
38 
38 
36 
26 
19 
17 
I5 
I5 
I4 
I2 
11 
11 
10 

9 
a 
8 
7 
7 
6 
6 
4 
4 
3 
2 

585 
152 
461 
74 
55 

107 
0 

13 
2 

40 
19 
16 

1 
14 

6 
11 
2 

l 

3 
4 

18 
12 

8 
5 
4 
1 
0 
2 
4 
0 
0 
0 

247 
397 

n 
26 
42 

2 
45 

0 
02 

1 
I 

21 
22 

2 
2 
2 

19 
0 

45 
2 

60 
0 
0 
1 
2 
0 
8 
0 
0 
0 

2619 
909 

1073 
418 
205 
246 
41 
96 
40 

166 
46 
36 
39 
51 
23 
27 
I6 
33 
I5 
73 
23 
76 
I3 
11 

9 
8 
0 

I6 
4 
3 
2 
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Table 3 continued. 

Catch Catch Catch 

Species Slocum Cr. Hancock Cr. Goose Cr. Total catch 
Threadfin shad 2 0 0 2 
Redfin pickerel 1 0 0 1 
Striped bass 0 1 7 0 
Bluefish 0 6 0 6 
Spotted sea trout 0 6 0 6 
Bluespotted sunfish 0 2 2 4 
Hickory shad 0 3 I 4 
Silver perch 0 3 0 3 
American shad 0 1 0 I 
Atlantic needlefish 0 1 0 1 
Ladyfish 0 1 0 I 
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Table 4. Total number of fish collected by species and gear from 
Goose, Hancock, and Slocum Creeks combined during March- 
August, 1992. 

Species 

Catch Catch 

Electroshock Fyke Net 

Catch 

Gill Net Total catch 

Atlantic menhaden 

spot 

Pumpkinseed 

Striped mullet 

Gizzard shad 

Longnose gar 

Redear sunfish 

Bluegill 

Black crappie 

Largemouth bass 

Golden shiner 

Atlantiicmaker 

Whiie catfish 

Brown buflhead 

Ri 

Chain pickerel 

Reddrum 

Pinfish 

Creek chubsucker 

Southern flounder 

ArrKhan eel 

Yellow perch 

white perch 

Bowfin 

Alewlfe 

Inland silverside 

Wamwth 

Eastern mosqultofish 

Redbreast sunfish 

2 5 2612 2619. 
83 0 010 909 

485 574 14 1073 
53 13 352 418 

1 6 198 205 
3 16 227 246 

37 4 0 41 
25 68 3 96 

6 I5 I9 40 
95 30 41 166 

5 10 31 46 
12 0 24 36 

4 6 29 39 
13 32 6 51 

3 I8 2 23 
22 2 3 27 

9 0 7 I6 
26 1 6 33 

9 3 3 15 
10 48 I5 73 
23 0 0 23 
25 50 1 76 

8 3 2 I3 
3 3 5 11 
4 1 4 9 
0 1 7 0 
8 0 0 0 
5 9 2 16 
4 0 0 4 
3 0 0 3 



E-36 

Table 4 continued. 

Catch Catch Catch 

Species Electroshock Fyke Net Gill Net Total catch 
Hogchoker 2 0 0 2 
Threadtin shad 0 0 2 2 
Redfin pickerel 1 0 0 1 
Striped bass 0 1 7 8 
Bluefish 0 0 6 6 
Spotted sea trout 0 0 6 6 
Blu&potted sunfsh 3 0 I 4 
Hickory shad 0 0 4 4 
Slhrer perch 0 0 3 3 
American shad 0 0 1 1 
Atlantic needlefish 0 0 1 1 
Ladyfish 0 0 I 1 
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Table 5. Number of brown bullhead collected by creek, period, and 
sex. 

Sex Period Goose Hancock Slocum Total 
Female Mar 0 0 0 0 

Jun 0 6 5 II 
JuVAug 6 0 0 6 
act 5 12 18 35 
Total 11 18 23 52 

Male Mar 0 0 I 1 
Jun 4 9 3 I6 
JuVAug I3 0 3 I6 
act 2 23 I2 37 
Total I9 32 I9 70 
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Table 6. Von Bertalanffy growth parameters for various populations of 
brown bullhead. 

Location sex L, (mm) K b Study 

Goose Creek 

Hancock Creek 

Slocum Creek 

All creeks combined 

Upper Ottawa River combined 386.6 0.284 -0.40 Rubec and 

Lower Ottawa River combined 325.7 0.222 -1.16 Qadri 1982 

Hawkesbury combined 371.7 0.216 -1.36 

Muskellunge Lake female 343.4 0.256 -0.96 Sinnott and 

397.7 0.190 -1.20 Ringler 1987 

387.3 0.196 -1.21 

Little River, OK 

female 

male 

combined 

female 351.2 2.097 2.22 

male 370.4 1.330 2.03 

combined 363.2 1.569 2.11 

female 357.3 2.343 2.33 

male 410.8 0.314 -3.77 

combined 370.8 1.759 1.72 

female 

male 

combined 

combined 

combined 

355.0 0.508 0.03 present study 

330.5 1.077 0.68 

334.8 0.908 0.61 

357.7 0.845 0.78 ’ 

391.8 0.547 0.35 

375.2 0.655 0.53 

543.3 0227 020 Finnell et al. 1956 
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Table 7. Incidence of skin lesions for brown bullhead collected from 
Goose, Hancock, and Siocum Creeks during March-October, 1992. 

Skin lesion categories 
Period Creek None Single Few Many Total 

March Goose 
Hancock 
Slocum 1 0 1 0 2 

June Goose 2 I 0 1 4 

Hancock 4 3 ‘2 6 15 
Slocum 5 0 0 3 8 

JuVAug Goose 13 5 0 1 19 
Hancock 
Slocum 0 2 0 1 3 

act Goose 5 1 0 1 7 
Hancock 29 4 0 1 34 
Slocum 22 6, 2 0 30 
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Table 9. Mean liver weight:body weight ratio (HSI) and standard error 
(SE) by sex and creek for brown bullhead collected from Goose, 
Hancock, and Slocum Creeks during 19914992, compared to 
estimates from previous studies, Results from the present study for 
1991 and 1992 were based on necropsy of fresh and frozen fish, 
respectively. 
Location sex n Mean HSI SE study 

Goose Creek 

Hancock Creek 

Slocum Creek 

Hancock Creek 

Slocum Creek 

Hog Island 

New Bern Female 

4 0.012 0.001 Present:1991 

1 0.010 NA 

5 0.011 0.002 

2 0.014 o.ooo 

4 0.015 0.001 

1 0.014 NA 

2 0.014 0.006 

Fox R. 

Menominee R. 

Munuscong L. 

Cuyahoga R. 

Unspec. 31 0.022 NA Baumann et al. 1991 

39 0.020 NA 

68 0.026 NA 

71 0.026 NA 

Black R. Female 22 0.034 

Buckeye &k8 Female 

Hancock Creek Unspec. 4 0.019 

Slocum Creek 6 0.029 

Female 5 0.017 0.001 Present:1992 

Male 2 0.018 0.002 

Female 11 0.016 0.001 

Male 23 0.013 0.001 

Female 18 0.017 0.001 

Male 12 0.015 0.001 

10 0.035 

6 0.020 

15 0.020 

0.002 Fabacher and 

Baumann 1985 

0.003 (fish without liver 

0.004 parasites or tumors) 

0.002 

0.002 Gallagher and Di 

Giulio 1989 

0.002 
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Table 10. Number of white catfish collected by creek, period, and 
sex. 

Sex Period Goose Hancock Slocum Total 
Female Mar 0 0 0 0 

Jun IO 1 1 2 13 
JuVAug 4 4 0 8 
act 0 3 0 3 
Total 14 8 2 24 

Male Mar 
Jun 
JuVAug 
act 
Total 

6 4 6 16 
3 2 0 5 
1 2 1 4 

10 8 7 25 

. 
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Table 11. Fitted growth models for Goose, Hancock, and Slocum 
Creeks versus Santee-Cooper Lake (Stevens 1959) and the Patuxent 
River (Schwartz and Jachowski 1965). For the Patuxent River data, 
the fitted model was length=b&1eage. 

Location Parameter Estimate Study 

Goose, L, (mm) 
Hancock, K 
Slocum to 

776.1 present study 
0.073 
-4.07 

Sante*Cooper L (mm) 
Lake K 

to 

786.4 Stevens 
0.102 

-0.022 

Patuxent River Intercept (bo) 
Slope KM 

74.7 Schwartz and 
34.2 Jachowski 
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Table 12. Von Bertalanffy growth parameters for pumpkinseed 
collected from Goose, Hancock and Slocum Creeks, compared to 
curves fitted to age-length data for Perquimans River and Chowan 
River pumpkinseed (sexes combined; Kornegay et al. 1994). 

Location Sex n L. K to Study 
Goose Ck. 

Hancock Ck. 

Slocum Ck. 

Female 164 192.3 0.576 -0.20 Present 

Male 171 183.9 0.752 -0.20 

Female 176 187.5 0.701 0.43 

h4d8 273 179.2 1.198 0.81 

Female 125 175.2 0.800 0.42 

Male 137 173.7 1.147 0.64 

Pequimans R. Combined 

Chowan R. Combined 

82 554.8 

112 208.3 

0.067 

0.369 

-1 .O2 Komegay et 

al. 

0.16 
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Figure 1. Location of study areas where fishery sampling was 
conducted. 
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Figure 2. Loglo(catch) by species and creek. The species are 
ordered based on catches from Slocum Creek. Species that were not 
collected in Slocum Creek were ordered based on their average catch 
rates for the remaining creeks. 
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Figure 3. Age distributions for brown bullhead from Hancock and 
Slocum Creeks (sexes combined) collected by hook-and-line 
sampling during October 1992 (upper panel); from Goose, Hancock, 
and Slocum Creeks using samples from all periods, gears, and sexes 
(center panel); and Muskellunge Lake, New York (lower panel: 
Sinnott and Ringler 1987). Results provided by Sinnott and Ringler 
(1987) are based on pooled trap net, gill net, electrofishing, and 
angler samples. 



l 

October hook-and-line 

50 
45 
40 

T35 s 
-30 
g 25 
g20 
f 15 

10 i 

12345678 
Age (Yd 

35 

g 3o 
-25 
6 gj 20 

h5 
I 
LL 10 

Periods, gears pooled 

5-6-7 8 

Goose( n=30) 

Hancock (n=60) 

cl Slocum (r&3) 

Muskellunge Lake, New York 

5 

0 
12345678 

Age (yeats) 

n NY male (n=496) 

NY female (nc502) 



E-48 

Figure 4. Length composition data for brown bullhead from October 
1992 hook-and-line samples (upper panel) and from all periods and 
gears combined (lower panel). Goose Creek data was excluded from 
the upper panel because of the small sample size. 
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Figure 5. Estimates of total mortality for Hancock and Slocum 
Creeks, based on a catch curve analysis of October 1992 hook-and- 
line samples. 
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Figure 6. Age-length relationships for male and female brown 
bullhead collected from Goose, Hancock, and Slocum Creeks. The 
fitted von Bertalanffy curves are based on pooled data from both 
sexes except for Slocum Creek where curves for male (dotted) and 
female (solid) fish were significantly different. 
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Figure 7. Length and weight data for brown bullhead collected in 
October 1992 from Goose, Hancock, and Slocum Creeks. Data for 
both sexes are included. The curve represents a least-squares fit 
between In(length) and In(weight), using pooled data from all three 
creeks. 
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Figure 8. Liver weight:body weight data for female and male brown 
bullhead collected in October 1992 from Goose, Hancock, and 
Slocum Creeks. 
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Figure 9. Relationship between liver weight and body weight for 
female brown bullhead collected in October 1992 from Goose, 
Hancock, and Slocum Creeks. Fitted linear models differed 
significantly among creeks. 
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Figure 10. Relationship between liver weight and body weight for 
male brown bullhead collected in October 1992 from Goose, 
Hancock, and Slocum Creeks. Fitted linear models were not 
significantly different among creeks so a single model was fitted to 
the pooled data. 
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Figure 11. Age composition data for white catfish collected from 
Goose, Hancock, and Slocum Creeks. Data were pooled over sexes, 
gears, and periods because of.small sample sizes. 
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Figure 12. Catch curves fitted to white catfish catch data from Goose, 
Hancock, and Slocum Creeks. Catches were pooled over sexes, 
gears, and periods because of small sample sizes. Fish ages four 
and older were assumed to be fully vulnerable to the standardized set 
of gears used to sample within each creek. 
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Figure 13. Upper panel: age-length data for white catfish from 
Goose, Hancock, and Slocum Creeks. Lower panel: mean length at 
age over creeks and sexes and fitted von Bertalanffy cuwe for 
Goose, Hancock, and Slocum Creeks; a von Bertalanffy cuTve for 
white catfish from Santee-Cooper Lake (Stevens 1959); and a linear 
regression relating length and age for Patuxent River fish (Schwartz 
and Jachowski 1965). 
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Figure 14. Length and weight data for white catfish from Goose, 
Hancock, and Slocum Creeks; a least-squares fit between In(length) 
and In(weight) using pooled data from all three creeks; and a 
published relationship for Alabama white catfish (Swingle 1965, cited 
in Carlander 1969). 
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Figure 15. Age-length relationships for female pumpkinseed 
collected from Goose, Hancock, and Slocum Creeks. The fitted von 
Bettalanffy curves were significantly different among creeks and 
between sexes. 
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Figure 16. Age-length relationships for male pumpkinseed collected 
from Goose, Hancock, and Slocum Creeks. The fitted von Bertalanffy 
cures were significantly different among creeks and between sexes. 
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Figure 17. Fiied von Bertalanffy curves for Goose, Hancock, and 
Slocum Creeks (pooled over creeks for female, creek-specific for 
males), compared to published cures (Ottawa River: Rubec and 
Qadri 1982) or curves fitted to published age-length data (Liile River: 
Finnell et al. 1956; Muskellunge Lake: Sinnott and Ringler 1987). 
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Figure 18. Length-weight relationship for brown bullhead from 
Goose, Hancock, and Slocum Creeks, compared to published 
relationships from Wisconsin (Priegel 1966, cited in Carlander 1969). 
New York (Sinnott and Ringlet 1987), and Ottowa (Rubec and Qadri 
1982). 
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Figure 19. Age-length relationships for female and male 
pumpkinseed collected from Goose, Hancock, and Slocum Creeks, 
compared to cumes fitted to age-length data for Perquimans River 
and Chowan River pumpkinseed (sexes combined; Komegay et al. 
1994). 
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Assessment of Fish Health at Slocum Creek, NC 

Assessments of the physiological and pathological status of fish 
are often the focus of ecological investigations of aquatic system health 
(Heath 1987). The advantage of this approach is that sublethal effects 
are more sensitive indicators of contaminant stress than is death which 
occurs at higher contaminant concentrations. Thus, physiological and 
pathological indicators of contaminant stress may be useful in 
identifying contaminant-stressed systems for which overt indicators of 
contaminant stress have not yet been discovered. If it has been 
previously discovered that contaminants are present in a habitat, 
system, etc., physiological and pathological indicators also may help to 
elucidate whether contaminants are available to the biota (ie. are biota 
being exposed to bioavailable sources of contaminants?). 

Our objective was to discover whether physiological and 
pathological indicators of contaminant stress were present in fish from 
Slocum Creek. Baseline values for these indicators were established 
from collections and examinations of fish from two other sites in the 
Lower Neuse River, sites that were not identified with metal-enriched 
sediments. In addition, a site near a source of metal enrichment at 
New Bern was sampled for comparison with Slocum Creek. 

Methods 

Fish were collected from four study sites in June, 1991 (Figure 1). 
Slocum Creek is enriched with metals (Riggs et al., 1991) and possibly 
other contaminants and was the main focus of the study. For the 
purposes of this study, Hancock Creek and the Hog Island sites are 
considered to be a reference areas. Hancock Creek has a similar fish 
composition to Slocum Creek and is the tributary of the lower Neuse 
River that is closest to Slocum Creek. Riggs et al. (1991) did not note 
any appreciable metal enrichment of the sediments of Hancock Creek. 
Hog Island is above New Bern and has not been previously associated 
with metal enrichment. We also collected fish from the Bridgeton area 
of the Neuse River at New Bern, an area identified with electroplating 



. F-2 

waste and enhanced sediment metal concentrations (Riggs et al. 
1991). 

At each site we attempted to collect ten individuals of comparable 
size for each of three species. The species we selected for study were 
brown bullhead (Amieurus nebulosus), pumpkinseed (Lepomis 
gibossus), and largemouth bass (Micropferus salmoides). Each of 
these species occupies distinctively different ecological niches and has 
distinctively different food habits. Fish were collected by electro- 
shocking. 

Fish stunned by electroshocking were immediately dipped up and 
placed in a large container of water on the shocking boat. A courier , 
boat transported fish from the shocking boat to the processing area 
approximately every 15 min in a manner that provided for fish being 
quickly processed when they arrived at the riverside processing center. 

Immediately before processing, fish were anesthetized with 
MS222. A blood sample was collected from the caudal vein on the 
ventral side of the vertebral column. Fish were then killed by severing 
the spinal cord, weighed, and necropsied. During necropsy, any gross 
external and internal lesions were noted, the liver was weighed, and 
gill, liver, kidney, spleen and stomach tissue were preserved in 
buffered formalin for histological examination. The necropsy 
procedures followed the general procedures outlined by Goede and 
Barton (1990). 

Hematological variables were quantified at the North Carolina 
College of Veterinary Medicine. Fish blood was analyzed for a 
standard suit of clinical variables including red blood cell number 
(RBC), plasma protein (pp), hemoglobin (Hgb), aspartate 
aminotransferase (AU), alanine aminotransferase ( ALT), alkaline 
phosphatase (ALP), ion content (Na, K, and Cl), total CO2 (TCO2). 
glucose (glu), osmolality (osmolal), and packed cell volume (PVC). l 

Tissues for histological examination were prepared following 
routine procedures and stained with hematoxylin and eosin. Slides 
were examined by light microscopy. Tissue pathology was categorized 
into the most frequently observed lesion types. Lesions were scored 
on a relative, but subjective basis. All slides of the same tissue were 
read by one pathologist to avoid reader basis. Scoring criteria are 



presented in tables in which results are presented. 
Categorical data were examined by Chi square analysis. 

Parametric data were analyzed by analysis of variance using Tukey’s 
test to separate means. All tests were conducted at a = 0.05. 

Results 

Collection histories and fish sizes are presented in Tables 1-3. 
Approximately 10 fish of each species were collected at each site 
except at New Bern where only two brown bullheads were captured. 

External lesions were not generally remarkable, except for cutaneous 
ulcerations that occurred in all species, but especially brown bullheads. 
There were no detectable patterns with regard to the geographic 
occurrence of the ulcerations. Many of the fish presented small white 
foci in the liver and spleen, but also in the kidney and heart (especially 
for pumpkinseeds). These foci were assumed to be protozoan 
parasites or intermediate life stages of helminth parasites. This 
speculation was confirmed upon histopathological examination. 

One of the most remarkable observations in all species and 
across all sites was the frequent finding of yellow livers during the 
gross necropsy. Such coloration is typical of livers that are storing 
excessive amounts of lipids, and thus are termed “fatty livers’. 
Histopathological examination confirmed the widespread occurrence of 
lipid vacuoles in hepatocytes. 

Quantification and analyses of parasite burdens and fatty livers 
was attempted on histopathological examination and analyses of the 
gross necropsy data were not pursued. 

Hepatosomatic indices were examined by two-way analysis of 
variance using location and sex as main effect variables (Table 4). Sex 
was not significant in these analyses, therefore we tested each species 
for location effects disregarding sex. When we disregarded sex, we 
also were able to include individuals for which sex was not determined. 
There were location differences in the hepatosomatic index for brown 
bullheads, but not for largemouth bass or pumpkinseeds. Brown 
bullheads from Hog Island tended to have higher liver to body weight 
ratios than for other sites. 
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Hlstopathology 
The number of data points for each tissue, location, and Species 

varied, even though the number of fish samples collected were 
relatively similar. Some tissues were subdivided for other analyses 
and insufficient tissue remained for histology. Some slides did not 
present well for reading. Histological findings and scoring categories 
and criteria are presented in Tables 5 through 19. 

Contingency table analyses of liver response variables are 
presented in Table 20. The extent of parasite pathology differed 
significantly among creeks for pumpkinseeds. Examination of the 
response counts used in the contingency table analysis indicates that 
parasite scores for pumpkinseed livers from Hog Island were higher 
than for all other sites (Table 21). Response counts also differed 
among creeks for livers scored relative to the amount of vacuolization 
with lipids (fatty livers) for brown bullheads. However, the analysis 
includes only two samples from Hancock Creek (Table 22). We feel 
that this is insufficient information to confirm among-location 
differences in this case. Melanomacrophage counts did not differ 
among locations for pumpkinseeds or largemouth bass, but was 
significantly less in brown bullheads from Slocum Creek compared to 
Hog Island and Hancock Creek (Table 23). 

Contingency table analyses of spleen response variables are 
presented in Table 24. Parasites scores for largemouth bass appeared 
to be higher at Hog Island (Table 25). Ellipsoidal and melanomacro- 
phage aggregates in brown bullheads were significantly different 
among creeks with the counts from Slocum Creek being the highest 
(Table 26). 

Contingency table analyses of kidney response variables are 
presented in Table 27. Parasite pathology tended to score higher at 
Hog Island for pumpkinseeds (Table 28). Parasite scores were also 
significantly different for largemouth bass, but there was not an 
apparent site trend (Table 29). Eosinophillic infiltration was signifi- 
cantly different among creeks for brown bullheads (with Hancock Creek 
and New Bern tending to have higher scores), but not for other species 
(Table 30). 
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Renal melanomacrophage counts were significantly different 
among creeks for pumpkinseeds and brown bullheads but not for 
largemouth bass. Slocum Creek pumpkinseeds had significantly 
higher counts than for other collection locations (Table 31). Hancock 
Creek brown bullheads had significantly lower counts than for other 
collection locations. 

We noted no significant differences among collection locations in 
stomach histopathology (Table 17-l 9). 

Contingency table analyses of gill histopathological response 
variables are presented in Table 32. Telangiectasis response counts 
tended to show lower scores for Hog Island pumpkinseeds than for 
other sites (Table 33). Parasite scoring was significant for both large- 
mouth bass and brown bullheads, although site specific trends were 
not consistent between species (Tables 34-35) 

Hematological Findings 
We quantified 13 hematological variables for each of the three 

species (Tables 36-38). Among location differences were detected for 
five, four, and three variables in pumpkinseeds, largemouth bass, and 
brown bullheads, respectively (Table 39). There were no distinctive 
patterns relating these differences across species with regard to 
potential location effects. In no case was the same variable signifi- 
cantly different among locations for ail three species. When two 
species exhibited location differences for a variable (5 cases), 
separation of means by location were not completely consistent 
between species. 

There were 12 species X variable combinations that exhibited 
differences among locations. Of these 12, fish from Slocum Creek 
differed on one, four, and six occasions from those collected at New 
Bern, Hog Island, and Hancock Creek, respectively. Thus there were 
fewer differences between the two metal enriched sampling areas than 
between Slocum and the two non-enriched sampling locations. 
However, the two non-enriched sampling areas differed from each 
other with the exact same frequency as did Slocum and Hancock 
Creeks. 
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Discussion 
Histopathological and hematological investigations have been 

frequently used in evaluations of ecosystem health Metals and other 
environmental contaminants are known to cause a variety of 
physiological and histological responses as demonstrated both in field 
and laboratory studies. Baseline values for most of these variables are 
not available or are influenced by factors that may not be standardized 
during sample collections (water temperature, time of year, etc.; see 
Hinton et al. 1992). Therefore interpretation of these biomarkers in 
field situations is dependent on comparisons with samples collected 
concurrently at control or reference locations (examples: Bowser et al. 
1990, Blazer et al. 1994, Gallagher and Di Giulio 1989, Kim et al. 1989, 
Baumann et al. 1990) or along gradients of contamination (Adams et 
al. 1992). 

We selected Hancock Creek and the Hog Island area of the 
Neuse River as our reference sites. Sediment surveys for metal 
concentrations indicate minimal metal enrichment of Hancock Creek. 
Distributional patterns of metal concentrations in sediments at New 
Bern indicate that our Hog Island study site was not within areas 
characterized as metal enriched (Riggs et al. 1991). However, no 
analytical data exists that specifically documents the absence of metal 
enrichment at Hog Island. 

An increase in liver weight in relation to body weight has been 
reported for brown bullheads (Baumann et al. 1991, Gallagher and Di 
Giulio 1989), sunfish (Adams et al. 1992) and other species (Fletcher 
et al. 1982) from contaminated areas compared to those from 
uncontaminated sites. We found liver:body weight ratios were not 
elevated in Slocum Creek for any of the three species that we sampled. 
This is in contrast to work reported by Gallagher and Di Giulio (1989) 
who reported higher livenbody weight ratios in brown bullheads from 
Slocum Creek compared to Hancock Creek. However, Gallagher and 
Di Giulio’s report was based on a small number of fish. 

Histopathological investigations with light microscopy led to no 
conclusive evidence that fish from Slocum were suffering from 
contaminant stress. The most commonly occurring types of lesions in 
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fish from Slocum Creek (parasitic infections, fatty livers, etc.) were the 
same as in fish from the other locations. The prevalence of these 
findings and our histological scoring of lesions did produce differences 
among locations, but these differences were not generally COnSiStent 

among species nor were they strongly indicative of poor health. 
Our pathological investigation was conducted as a relatively 

quick screening procedure that should have been able to detect overt 
indicators of differences in fish health. This level of resolution is 
appropriate for field investigations of the type we conducted although 
more specialized techniques are available that potentially target lesions 
specific to particular classes of contaminants, often at the ultracellular 
level. We feel that major differences among populations, signifying 
significant contaminant-based problems, would have surfaced even 
with the relatively small sample size in our study. However, small shifts 
in physiological and pathological responses would probably have gone 
undetected with our sample sizes as the ability to discriminate the 
prevalence of lesions among populations is partially a function of the 
number of animals examined and the severity of the lesion. 

Although not considered conclusive evidence of contaminant 
exposure, we found melanomacrophage numbers in kidney and spleen 
of brown bullheads to be higher in Slocum Creek than for other sites. 
Melanomacrophage aggregates are focal accumulations of pigmented 
macrophages found in the liver, spleen, and head kidney of fish . They 
function to sequester foreign material and cellular debris (Blazer et al. 
1994) and are involved in immune responses (Ellis et al. 1976, 
Ferguson 1976). Although the number and size of melanomacro- 
phages may be affected by fish age, nutrition, disease, and state of 
health, responses have also been related to contaminant exposure. 
Melanomacrophages in brown bullheads appear to be more responsive 
to contaminants than are phage cells in several other species (Blazer 

’ et al. 1994). An increase in brown bullhead splenic melanomacro- 
phage aggregate numbers and size correlated well with higher 
sediment organic contaminant levels and higher tissue PCB levels 
(Blazer et al. 1994). Bowser et al. (1990) reported an increase in 
hepatic melanomacrophages in brown bullheads at a site known to 
have high concentrations of PCBs and heavy metals compared to a 
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reference site. 
Although splenic and renal melanomacrophage numbers were 

higher in Slocum Creek than for other sites, hepatic melaomacrophage 
numbers were lower. We had expected that hepatic melanomacro- 
phage numbers would have mirrored the differences seen between 
Slocum Creek and the other study sites. 

Our data demonstrate melanomacrophage responses in brown 
bullheads from Slocum Creek that are consistent with findings reported 
for brown bullheads from other contaminated environments. However, 
factors other than contaminants may also cause melanomacrophage 
responses so we cannot be sure whether the responses were 
contaminant related or not. More detailed investigations would be 
required to confirm the melanomacrophage differences among sites 
and to examine the relationship of the counts to contaminants present. 
The pathological consequences of elevated melanomacrophage 
numbers are not fully understood. 

Gallagher and Di Giulio (1989) reported that 3/10 (year = 1985) 
and l/4 (year = 1986) brown bullheads from Slocum Creek had fatty 
livers versus O/4 bullheads from Hancock Creek. They suggested a 
potential link between the contamination of Slocum Creek and the 
prevalence of fatty livers. A variety of organic solvents, and potentially 
other contaminants, may induce alterations in lipid metabolism and 
potentially result in fatty livers. Our data do not support the finding of 
Gallagher and Di Giulio (1989) that fatty livers were more common in 
brown bullheads from Slocum Creek than in Hancock Creek. We found 
that 8/l 0 livers from Hancock Creek were fatty versus 8/8 for Slocum 
Creek. Fatty livers were also observed in largemouth bass and 
pumpkinseeds outside of Slocum Creek. The widespread occurrence 
of fatty livers from Hog Island to Hancock Creek suggests that 
contaminants present Slocum Creek may not be the sole potential 
cause for the fatty livers observed in Slocum Creek. 

Hematocrits, red blood cell counts, and hemoglobin have been 
demonstrated to differ in fish undergoing thermal stress (Houston et al. 
1976) and as a function of body condition (Esch and Hazen 1980). 
Hematological data demonstrated no conclusive evidence that fish 
from Slocum Creek were physiologically stressed or unhealthy. 
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Differences were observed among collection locations, but Slocum was 
no more likely to be different from Hancock Creek than the two 
reference areas were to be different from each other. Overall, the 
magnitude of the differences seemed small. 

Comparable hematological data for these species in other 
locations is scarce. For largemouth bass, packed cell volume and 
hemoglobin values across all sites averaged slightly less than those 
presented by Esch and Hazen (1980). Plasma glucose in fish from the 
lower Neuse River basin had glucose levels that exceeded the 
maximum level of 95 mg/dL reported by Dean and Goodnight (1984). 
Sodium values were similar to those reported for largemouth bass by 
Hazen et al. (1978), but potassium values were only one third of those 
that they reported. Ion concentrations in pumpkinseeds were similar to 
those reported by Grant et al. (1970). 

Conclusions 
Hematological and pathological evidence sugge’sts that there are 

differences among Slocum Creek, Hancock Creek, the Neuse River at 
New Bern, and the Neuse River at Hog Island. The magnitude and 
pattern of these differences among creeks and among species do not 
indicate that fish from Slocum Creek are unhealthy relative to fish from 
the other study sites. Melanomacrophage numbers, one of the 
histopathological variables with a relatively good link to contaminant 
‘stress, were elevated in kidney and spleen, but not liver tissue from 
brown bullheads in Slocum Creek. The elevated number in kidney and 
spleen may indicate exposure to contaminants (type unidentified) at a 
sufficient level to elicit a physiological response. However, a cause 
and effect link was not established between contaminant exposure and 
melanomacrophage numbers in this study. Fatty livers, a pathological 
condition which has been associated with contaminant exposure and 
has been previously reported for bullheads from Slocum Creek, were 
found in all study areas, not just Slocum Creek. Liver:body weight 
ratios, which are also reported to become elevated in response to 
contaminants, were not higher in fish from Slocum Creek than for other 
sites. 
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Table 1. Collection and gross necropsy data for pumpkinseeds collected in the lower Neuse 
River, 1991. 

Date Collected Sample No. site Sex 

612719 1 HC-32 Hancock Ck. 
6127l91 HC-33 Hancock Ck. 
6/2?/91 HC-34 Hancock Ck. 
6/27/g 1 HC-36 Hancock Ck. 
612719 1 HC-37 Hancock Ck. 
6) 2719 1 HC-36 Hancock Ck. 
6/2?/91 HC-39 Hancock Ck. 
6/2?/9 1 HC40 Hancock Ck. 
6/2?/9 1 HC41 Hancock Ck. 
6/2?/9 1 HC-59 Hancock Ck. 
7/l 3191 NB-101 Hog Island 
7/l 3191 NB-102 Hog Island 
?/13/91 NB-103 Hog Island 
?/13/91 NB-104 Hog Island 
7/l 3191 NB-105 Hog Island 
?/13/91 NB-106 Hog Island 
7/l 3191 NB-107 Hog Island 
?I1 3191 NB-109 Hog Island 
7/l 3191 NB-110 Hog Island 
?I1 3191 NB-114 Hog Island 
?ll2/91 NB-61 New Bern 
7J12191 NB-62 New Bern 
7/l 219 1 NB-63 New Bern 
?/12/91 NB-64 New Bern 
7/l 2191 NB-65 New Bern 
?/I 219 1 NB-66 New Bern 
?I1 2191 NB-69 New Bern 
7112191 NB-70 New Bern 
7112191 NB-73 New Bern 
?/I 2191 NB-76 New Bern 

Female 
Female 
Female 
Female 

Female 
Female 
Female 

Unknown 

Female 
Female 

Total Fresh Liver External 
Length (mm) Weight (9) Weight (9) Lesions 

165 130 
163 69 
155 82 
157 84 
177 125 
174 110 
156 65 
175 118 
164 101 
162 114 
177 114 
160 82 
175 108 
155 83 
160 87 
150 68 
176 119 
160 88 
175 109 
173 111 
156 76 
200 148 
169 96 
177 115 
166 97 
160 82 
166 97 
176 116 
150 75 
165 92 

0.84 
0.54 
0.48 
0.58 
0.96 
0.96 
0.67 
0.90 
0.85 
1 .Ol 
1.10 
0.70 

0.50 
0.56 
1.16 
0.58 
0.67 

0.62 
1.21 
0.68 
1.15 
0.87 

1.39 
1 .oo 
0.47 
0.52 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 



. . 

Table (cont.) 

Date Collected Sample No. 

6/26/9 1 
6/26/9 1 
612619 1 
612619 1 
612619 1 
612619 1 
612619 1 
612 619 1 
6/26/g 1 
612619 1 
612619 1 
612619 1 

SC-5 
SC-6 

SC-1 1 
SC-12 
SC-14 
SC-15 
SC-16 
SC-23 
SC-29 
SC-30 
SC-13 

ate 

SJocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Stocum Ck. 
Slocum Ck. 

Male 
MaI0 
Male 
Male 

Male 
Female 

Male 

Total Fresh Liver External 
Length (mm) Weight (g) We&M (9) Lesions 

174 107 0.71 N 
161 89 0.65 N 
172 107 0.53 N 
161 100 0.80 N 
163 89 0.53 N 
164 91 0.73 N 
163 132 0.88 N 
180 107 0.75 N 
157 85 0.81 N 
171 105 1.41 N 
163 63 0.56 N 
480 1466 13.06 N 



Table 2. Collection and gross necropsy records for largemouth bass collected from the lower Neuse River, 1991. 

Date Collected 

6/27/g 1 
6/27/g 1 
612719 1 
612719 1 
612719 1 
6/27/g 1 
612719 1 
612719 1 
6/27/91 
612719 1 
f/12/91 
7/l 219 1 
7112191 
7112191 
7/l 2l91 
7/l 219 1 
7/l 2191 
7/l 319 1 
7/l 3191 
7/l 319 1 
7/l 3191 
7/12/91 
7/l 2l9 1 
7/12/91 
7/l 2191 
7/l 2191 
7112191 
7/12/91 
7/l 2191 
7/l 2191 
7/12/91 
6/26/91 

Sample No. 

HC-31 
HC-35 
HC-42 
HC-45 
HCr50 
HC-55 
HC-56 
HC-57 
NC-58 
HC:so 
NB-91 
NB-92 
NB-94 
NB-95 
NB-97 
NB-98 
NB-99 

NB-100 
NB-108 
NB-111 
NE-1 16 
NE-66 
NB-67 
NB-72 
NB-74 
NB-77 
NB-78 
NB-79 
NB-80 . 
NB-81 
NB-82 
SC-1 

site 

Hancock Ck. 
Hancock Ck. 
Ha-k Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 

Slacum Ck. 

Total 
S9X 

Female 
Female 

Female 
Unknorm 
Unknown 

Female 
FWMla 
Femate 
Female 
FerlWla 
Female 
Female 
Female 
Female 
Female 

Unknown 
Female 
Female 

Unknown 
Female 

Unknown 
Female 
Female 
Female 

Unknown 

Female 
Femaie 
Fernate 

Fresh 
Length (mm) 

Liver 

Wejght (9) 
External 

Weight (a) 
External 
Leslons 

244 201 1.50 N 
285 343 3.10 N 
313 418 4.20 N 
279 254 2.20 N 
212 123 1.13 N 
239 174 1.61 N 
283 305 3.77 N 
287 343 2.95 N 
277 264 2.51 N 
350 599 9.03 N 
320 419 2.52 Y 
332 515 3.93 N 
325 447 4.46 N 
321 438 5.66 Y 
293 293 2.22 Y 
364 608 3.73 Y 
380 633 4.82 Y 
365 622 4.25 v 
355 556 3.34 v 
395 629 9.07 N 
402 823 11.72 N 
287 281 0.12 N 
296 308 2.44 N 
190 90 0.68 N 
382 712 3.98 N 
221 121 1.10 N 
373 744 8.53 N 
312 384 4.29 N 
335 531 3.21 Y 
360 683 11.43 N 
403 924 6.00 Y 
340 507 5.30 N 



Table (cont.) 

Date Collected Sample No. 

612619 1 
612619 1 
612619 1 
6/26/9 1 
6/26/91 
612619 1 
612619 1 
612619 1 
6/26/9 1 

SC-1 0 
SC-1 7 
SC-18 
SC-24 
SC-26 
SC-27 
SC-28 

Site 

Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Skxum Ck. 
Slocum Ck. 
Slocum Ck. 

Total Fresh Liver External 
Sex Length (mm) Weight (g) Weight (9) 

Female 
Female 
Female 

Female 
Female 

Female 

321 412 2.18 
357 779 12.93 
385 805 none 
235 190 2.14 
289 304 2.33 
243 200 1.61 
312 363 2.20 
292 258 1.15 
302 * 412 3.82 

External 
Lesions 

C 



Table 3. Collection and gross necropsy data on brown bullheads collected in the lower Neuse River, 1991. 

Date Collected Sample No. 

612 719 1 
612 719 1 
612719 1 
612719 1 
612719 1 
612719 1 
6127191 
612719 1 
612719 1 
612719 1 
7112191 
7/l 219 1 
7/l 3191 
7/l 3191 
7/l 3191 
7/l 3J91 
7/l 2J91 
7112/91 
612619 1 
6126191 
612819 1 
612619 1 
6/26/91 
612619 1 
612619 1 
6/26/g 1 

HC43 
HC-44 
HC46 
HC47 
HC48 
HC49 
HC-51 
HC-52 
HC-53 
HC-54 
NB-93 
NB-96 

NB-112 
NB-113 
NB-115 
NB-117 
NB-71 
NB-75 
SC-7 

SC-9 
SC-19 
SC-20 
SC-21 
SC-22 
SC-25 

Site 

Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hancock Ck. 
Hanaxk Ck. 
Hancock Ck. 
Hanaxk Ck. 
Hancock Ck. 
Hancock Ck. 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog ldand 
Hog Island 
New Bern 
New Barn 

Stocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Slocum Ck. 
Skxum Ck. 
Sloarm Ck. 

S8X 

Unknown 

Female 
Female 

Unknown 
Unknown 
Unknown 
Unknown 
Female 
Female 
Fernate 

Female 
f&ale 
Female 

Unknown 
Female 
Female 
Female 
Female 
Female 
Female 

Unknown 

Slocum Ck. Female 

Total Fresh Liver External 
Length (mm) Weight (9) Webht (9) Lesknls 

316 461 5.05 
410 1089 10.77 
312 471 5.25 
340 585 8.03 
310 423 3.92 
287 308 3.32 
321 473 4.80 
305 383 4.13 
281 293 3.40 
301 357 3.96 
333 494 7.15 
290 316 4.34 
328 445 6.50 
350 543 8.00 
356 579 9.60 
340 556 8.40 
340 369 6.67 
406 693 6.99 
145 886 9.64 
391 898 7.79 
373 816 11.14 
352 620 7.13 
380 760 10.84 
388 853 11.45 
330 498 6.85 
448 959 11.07 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

v 

N 
v 
v 
v 
N 
N 
N 
N 
N 
N 
N 
v 
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Table 4. Liver to body weight ratios for three species of fish collected 
from the lower Neuse River Basin, June, 1991, 

Specler site 

Brown Bullhead Hancock Creek 

Hog Island 

New Bern 

Slocum Creek 

Largemouth BassHancock Creek 

Hog Island 

New Bern 

Slccum Creek 

PumpkInseed Hancock Creek 

Hog Island 

New Bern 

Skum Creek 

Sex N LlverlEody Standard Error 

F 
M 

All’ 

4 
1 

10 

0.012 
0.010 
0.011 

F 4 0.015 
M 1 0.014 

All’ 6 0.015 

F 2 0.014 

F 5 0.011 
M 2 0.014 

All’ 8 0.012 

F 6 0.010 
M 2 0.011 

All 10 0.010 

F 
M 

All 

9 
1 

11 

0.008 
0.014 
0.009 

F 6 0.010 
M 1 0.006 

All 10 0.008 

F 
M 

All 

7 
3 
10 

7 
3 

10 

4 
5 

10 

6 
4 
10 

1 
10 
11 

0.010 
0.007 
0.009 

F 
M 

All 

0.007 
0.008 
0.007 

F 
M 

All 

0.007 
0.008 
0.008 

F 
M 

All 

0.010 
0.007 
0.008 

F 
M 

All 

0.013 
0.007 
0.008 

0.001 

0.000 

0.001 

0.001 

0.001 

0.001 
0.001 
0.001 

0.001 
0.001 
0.001 

0.001 

0.001 

0.001 

0.001 

0.001 
0.001 
0.001 

0.001 
0.001 

0.001 
0.001 
0.000 

0.001 
0.001 
0.001 

0.001 
0.001 

l Statistically dlft erent among locations. 
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Table 5. Histopathology scoring of liver tissue from pumpkinseeds (PS) 
from four portions of the lower Neuse River, 1991.’ 

Fish Id. II Site 
Locatlon 

Liver Llver Liver Melano- Liver 

Necrosis Inflammation macrophage Fatty 
Liver 

Parasites 

4 PS 
4 PS 
6 PS 
11 PS 
12 PS 
14 PS 
15 PS 
16 PS 
23 PS 
29 PS 
30 PS 
32 PS 
33 PS 
34 PS 
36 PS 
37 PS 
38 PS 
39 PS 
40 PS 
41 PS 
59 PS 
61 PS 
62 PS 
63 PS 
64 PS 
65 PS 
68 PS 
69 PS 
70 PS 
73 PS 
101 PS 
102 PS 
103 PS 
104 PS 
105 PS 
106 PS 
107 PS 
109 PS 
110 PS 
114 PS 

Slocum Creek 0 1 7 0 

Slocum Creek 0 0 1 0 

Slocum Creek 0 0 6 0 

Slocum Creek 0 2 1 0 

Slocum Creek 0 0 6 0 

S&urn Creek 0 1 1 0 

Slocum Creek 0 0 6 0 

Slocum Creek 0 0 3 0 

Slocum Creek 2 1 1 0 

Slocum Creek 1 3 18 0 
Slocum Creek 0 0 8 0 
Hancock Creek 0 1 0.5 0 
Hancock Creek 1 1 0.5 0 
Hancock Creek 2 2 1.5 0 
Hancock Creek 0 0 3 1 
Hancock Creek 0 0 3 0 
Hancock Creek 0 1 1 1 
Hancock Creek 0 0 5 0 
Hancock Creek 1 1 3 0 
Hancock Creek 1 0 0 1 
Hancock Creek 0 0 7 0 

New Bern 0 0 3 1 
New Bern 0 0 6 1 
New Bern 1 0 5 0 
New Bern 0 0 1.5 2 
New Bern 0 0 2 0 
New Bern 0 0 1 0 
New Bern 0 0 3 1 
New Bern 0 0 2 0 
New Bern 0 0 0 1 

Hog Island 1 1 4.5 0 
Hog Island 0 0 1 0 
Hog Island 0 1 2 0 
Hog Island 0 0 3 1 
Hog Island 0 0 1 0 
Hog Island 0 0 3.5 0 
Hog Island 0 0 1 2 
Hog Island 0 1 4 0 
Hog Island 0 0 10 0 
Hog Island 1 1 4 1 

0 
0 
0 
0 
1 
2 
0 
0 
1 
0 
0 
0 
0 
3 
0 
1 
0 
1 
1 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
2 
0 
1 
1 
1 
1 
2 
2 
1 
2 

‘Parasltes: 0 = absent, 1 = mild, 2 = moderate, 3 = severe 
Necrosis: 0 = absent, 1, = mild, 2 = moderate, 3 = severe 
Melanomacrophage: Average number per 8-10 high power fields 
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Table 6. Histopathology scoring of liver tissue from largemduth bass 
(LMB) from four portions of the lower Neuse River, 1991.* 

Flsh Id. # site 
Locatlon 

Liver Liver Liver Melano. Llver 
Necroslr lntlammatlon macrophage Fatty 

Llver 
Parasites 

1 LMB 
2 LMB 
3 LMB 

10 LMB 
17 LMB 
18 LMB 
24 LMB 
28 LMB 
27 LMB 
28 LMB 
31 LMB 
35 LMB 
42 LMB 
45 LMB 
50 LMB 
55LMB 
56LMB 
57 LMB 
58 LMB 
60 LMB 
66 LMB 
67 LMB 
72 LMB 
74 LMB 
78 LMB 
79 LMB 
80 LMB 
81 LMB 
82 LMB 
91 LMB 
92 LMB 
94 LMB 
95 LMB 
97 LMB 
98 LMB 
99 LMB 

100 LMB 
108 LMB 
111 LMB 

Slocum Creek 0 1 2 0 
Slocum Creek 0 0 2 2 
Slocum Creek 0 0 0.5 3 
Slocum Creek 0 0 8 1 
Slocum Creek 0 0 0 1 
Slocum Creek 0 1 2 0 
S&urn Creek 0 0 0 1 
Slocum Creek 0 2 2 0 
Slocum Creek 0 2 4 0 
Slocum Creek 0 1 1.5 2 
Hancock Creek 0 0 0 2 
Hancock Creek 0 0 0.5 2 
Hancock Creek 0 2 0 1 
Hancock Creek 0 0 3 0 
Hancock Creek 2 2 0 3 
Hancock Creek 0 0 0 0 
Hancock Creek 0 0 0 3 
Hancock Creek 0 0 0.5 2 
Hancock Creek 0 1 0 3 
Hancock Creek 0 0 1 3 

New Bern 0 2 3 0 
New Bern 0 0 0 3 
New Bern 0 0 0 0 
New Bern 0 0 5 0 
New Bern 0 0 1 3 
New Bern 0 0 0 3 
New Bern 0 2 8 0 
New Bern 0 0 1.5 3 
New Bern 0 1 4 1 
Hog Island 0 1 3 0 
Hog Island 0 0 0.5 1 
Hog Island 1 0 0 3 
Hog Island 1 0 0 3 
Hog Island 0 0 0 1 
Hog Island 0 1 3.5 2 
Hog Island 0 0 1 2 
Hog Island 0 0 5 2 
Hog Island 0 0 2 0 
Hog Island 0 0 4 3 

0 
1 
0 
0 
1 
1 
0 
3 
1 
2 
0 
2 
0 
1 
0 
1 
2 
1 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
1 
2 
0 
1 
1 
1 
1 
2 
1 
0 
0 

‘Parasites: 0 = absent, 1 = mild, 2 = moderate, 3 01 severe 
Necrosis: 0 = absent, 1, = mild, 2 = moderate, 3 = severe 
Melanomacrophage: Average number per 8-10 hlgh power fields 
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Table 7. Histopathology scoring of liver tissue from brown bullheads 
(BB) from four portions of the lower Neuse River, 1991.* 

Flsh Id. d Site 
Locstlon 

Llver Llver Llver #elan& Llver 
Necrosis lntlammatlon macrophage Fatty 

Liver 
Psrasltes 

7 BB 
8 BB 
9 BB 
19 BB 
20 BB 
21 BB 
22 BB 
25 BB 
43 BB 
44 BB 
46 BB 
47 BB 
48 BB 
49 BB 
51 BB 
52 BB 
53 BB 
54 BB 
71 BB 
78 BB 
93 BB 
96 BB 
112 BB 
113 BB 
115 BB 
116 BB 
117 BB 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 

Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 
0 
2 
2 
2 
2 
2 
0 
0 
0 
0 
2 
2 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
0 

1 
0 
0 
2 
2 
0 
1 
1 
1 
1 
0 
2 
1 
2 
1 
0 
0 
0 
2 
1 
1 
0 
1 
2 
0 
0 
0 

5 
0 
10 
3 
5 
1 
0 
4 
0 
1 
0 

0.5 
0 
0 
0 
0 
0 
0 
10 
3 
7 
0 

0.5 
4 
15 
15 
0 

1 
1 
3 
1 
3 
2 
1 
2 
2 
2 
3 
2 
0 
1 
1 
1 
0 
2 
0 
0 
1 
1 
1 
2 
2 
3 
3 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘Parasltes: 0 = absent, 1 = mild, 2 = moderate, 3 = severe 
Necrosis: 0 = absent, 1, = mild, 2 = moderate, 3 t severe 
Melanomacrophage: Average number per 8-10 high power fields 
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Table 8. Histopathoiogy scoring of spleen tissue from pumpkinseeds (PS) from four 
portions of the lower Neuse River, 1991.’ 

Fish Id. # Site Eiipsoid + Melano- 
Location macrophage (total) 

Spleen Cell 
Condition 

Level 
Parasites 

4PS 
5PS 
6PS 
11 PS 
12 PS 
14PS 
15PS 
16PS 
23 PS 
29 PS 
30 PS 
32 PS 
33 PS 
34 PS 
36 PS 
37 PS 
38 PS 
39 PS 
40 PS 
41 PS 
59 PS 
61 PS 
62 PS 
63 PS 
64PS 
65 PS 
66 PS 
69 PS 
70 PS 
73 PS 
76 PS 
101 PS 
102 PS 
103 PS 
104 PS 
105 PS 
108 PS 
:07 PS 

Siocum Creek 33 
Slocum Creek 50 
Siocum Creek 45 
Slocum Creek 55 
Slocum Creek 19 
Slocum Creek 42 
Siocum Creek 55 
Slocum Creek 45 
Siocum Creek 39 
Siocum Creek 11 
Siocum Creek 23 
Hancock Creek 19 
Hancock Creek 15 
Hancock Creek 19 
Hancock Creek 39 
Hancock Creek 30 
Hancock Creek 27 
Hancock Creek 3 
Hancock Creek 9 
Hancock Creek 47 
Hancock Creek 65 

New Bern 30 
New Bern 38 
New Bern 29 
New Bern 23 
New Bern 35 
New Bern 22 
New Bern 41 
New Bern 64 
New Bern 39 
New Bern 34 
Hog island 16 
Hog Island 19 
Hog Island 48 
Hog island 37 
Hog island 33 
Hog island 37 
Hog Island 23 

Ab 
N 

Act 
N 
N 

Ab 
N 

Act 
N 

Ab 
Act 
Act 
Ab 
N 
N 
N 

Ab 
Ab 
N 
N 

Ab 
N 

Ab 
Ab 
N 
N 

Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
N 
N 
N 

Ab 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
2 
1 
1 
1 
1 
1 
1 
0 
0 
0 
1 



Table (cont.) 
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Fish id. # Site Eiipsoid + Meiano- 
Location macrophage (total) 

Spleen Ceil 
Condition 

Level 
Parasites 

109 PS Hog Island 42 N 0 
110 PS Hog island 30 N 0 
114 PS Hog island 28 Ab 1 

‘Ceil Condition: N=normai, Ab=abnormai, Ackactivated 
Parasites: O=Absent, 1 =miid, 2=moderate, 3=severe 
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Table 9. Histopathoiogy scoring of spleen tissue from largemouth bass (LMB) from 
four portions of the lower Neuse River, 1991: 

Fish Id. Iy Site Eiipsoid + Meiano- 
Location macrophage (total) 

Spleen Cell 
Condition 

Level 
Parasites 

1 LMB 
2 LMB 
3 LMB 
10 LMB 
17 LMB 
18 LMB 
24 LMB 
26 LMB 
27 LMB 
28 LMB 
31 LMB 
35 LMB 
42 LMB 
45LMB 
50 LMB 
55 LMB 
56 LMB 
57 LMB 
58 LMB 
60 LMB 
66 LMB 
67 LMB 
72 LMB 
74 LMB 
77 LMB 
78 LMB 
79 LMB 
60 LMB 
81 LMB 
82 LMB 
91 LMB 
92 LMB 
94 LMB 
95 LMB 
97 LMB 
98 LMB 
99 LMB 
100 LMB 

Siocum Creek 41 
Siocum Creek 23 
Siocum Creek 29 
Slocum Creek 32 
Siocum Creek 28 
Siocum Creek 34 
Siocum Creek 29 
Siocum Creek 39 
Slocum Creek 21 
Siocum Creek 10 

Hancock Creek 17 
Hancock Creek 19 
Hancock Creek 39 
Hancock Creek 10 
Hancock Creek 4 
Hancock Creek 20 
Hancock Creek 17 
Hancock Creek 26 
Hancock Creek 44 

New Bern 5 
New Bern 40 
New Bern 26 
New Bern 10 
New Bern 16 
New Bern 14 
New Bern 13 
New Bern 21 
New Bern 27 
New Bern 25 
New Bern 32 
Hog island 37 
Hog island 24 
Hog island 21 
Hog island 19 
Hog island 25 
Hog island 16 
Hog island 15 
Hog island 19 

N 
Ab 
N 

Ab 
Ab 
Ab 
Ab 
Ab 
N 

Ab 
Ab 
Ab 
N 

Ab 
Ab 
Ab 
N 

Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
Ab 
N 
N 
N 
N 

Ab 
Ab 
Ab 
Ab 
ab 
Ab 
Ab 
Ab 
Ab 

0 
1 
0 
1 
1 
1 
1 
1 
0 
0 
1 
0 
0 
1 
1 
1 
0 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
2 
1 
1 
1 
2 
1 
1 
1 
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Table (cont.) 

Fish Id. % Site Eiipsoid + Meiano- Spleen Cell Level 
Location macrophage (total) Condition Parasites 

108 LMB Hog Island 25 Ab 1 
111 LMB Hog island 26 Ab 1 

‘Ceil Condition: N=normal, Ab=abnormai, Ackactivated 
Parasites: O=Absent, 1 =mild, 2=moderate, 3=severe 
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Table 10. Histopathology scoring of spleen tissue from brown bullhead (BB) from four 
portions of the lower Neuse River, 1991.* 

Fish Id. t Site Elipsoid + Meiano- 
Location macrophage (total) 

Spleen Cell 
Condition 

Level 
Parasites 

7 BB 
8BB 
9BB 

19 BB 
20 BB 
21 BB 
22 BB 
25 BB 
43 BB 
44 BB 
48 BB 
47 BB 
48 BB 
49 BB 
51 BB 
52 BB 
53 BB 
54 BB 
71 BB 
75 BB 
93 BB 
96 BB 
112 BB 
113 BB 
115 BB 
116 BB 
117 BB 

Slocum Creek 40 
Siocum Creek 35 
Siocum Creek 43 
Siocum Creek 34 
Siocum Creek 23 
Siocum Creek 38 
Siocum Creek 35 
Siocum Creek 26 
Hancock Creek 23 
Hancock Creek 29 
Hancock Creek 25 
Hancock Creek 26 
Hancock Creek 41 
Hancock Creek 23 
Hancock Creek 20 
Hancock Creek ’ 28 
Hancock Creek 35 
Hancock Creek 26 

New Bern 13 
New Bern NT 
Hog island 35 
Hog island 18 
Hog Island 27 
Hog island 16 
Hog island 25 
Hog Island 31 
Hog Island 17 

Act 
N 
N 
N 
N 
N 
N 
N 
N 

Ab 
N 
N 

Ab 
N 
N 
N 
N 
N 

Ab 
NT 
N 
N 
N 
N 
N 
N 
N 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NT 
0 
0 
1 
0 
0 
0 
0 

‘NT: No Tiiue, but inciuded in gross necropsy data 
Ceil Condition: N=normai, Ab=abnormai, A&activated 
Parasites: O=Absent, 1 =miid, O=moderate, 3=severe 
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Table 11. Histopathology scoring of kidney tissue from pumpkinseeds (PS) from four 
portions of the lower Neuse River, 1991.. 

Fish Id. # Site Location Tubular Melano- Eosinophilic Parasites 
Necrosis macrophages granules 

4 PS 
5 PS 
6 PS 
11 PS 
12 PS 
14 PS 
15 PS 
16 PS 
23 PS 
29 PS 
30 PS 
32 PS 
33 PS 
34 PS 
36 PS 
37 PS 
36 PS 
39 PS 
40 PS 
41 PS 
59 PS 
61 PS 
62 PS 
63 PS 
64 PS 
65 PS 
68 PS 
69 PS 
70 PS 
73 PS 
76 PS 
101 PS 
102 PS 
103 PS 
104 PS 
105 PS 
106 PS 
107 PS 
109 PS 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 

Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 
0 
0 

NT 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NT 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

<l 
<l 
1 
<l 
NT 
1 

<l 
1 

Cl 
3 

1.5 
Cl 
<l 
<l 
Cl 
<1 
Cl 
<l 
<l 
0 
Cl 
0 
<l 
0 
<l 
<l 
<l 
<l 
NT 
0 
0 
<l 
<l 
<l 
1 

<l 
<1 
cl 
<l 

2 * 
1 
1 
2 

NT 
2 
3 
1 
2 
1 
2 
4 
2 
2 
2 
1 
3 
1 
3 
2 
0 
2 
1 
3 
3 
2 
3 
2 
NT 
3 
2 
3 
0 
0 
2 
3 
0 
2 
1 

1 
0 
2 
1 

NT 
0 
3 
3 
2 

0 
2 
0 
1 
1 
1 
0 
3 
0 
1 
1 
0 
0 
1 
1 
1 
2 
1 

NT 
0 
1 
2 
2 
3 
3 
3 
1 
3 
3 
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Table (cont.) 

Fish Id. II Site Location Tubular Melano- Eosinophilic Parasites 
Necrosis mecrophages granules 

110 PS Hog Island 0 cl 1 3 
114 PS . Hog Island 0 0 2 2 

*NT : No Tissue, but included in gross necropsy data 
Tubular Necrosis: O=absent,l =mild,2=moderate,3=severe 
Melanomacrophage: Average number per 8-10 high power fields 
Eosinophilic granules: O=absent, l=mild, P=moderate, 3=severe 
Parasites: O=absent, 1 =mild, 2=moderate, B=severe 
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Table 12. Histopathology scoring of kidney tissue from largemouth bass (LMB) from four 
portions of the lower Neuse River, 1991: 

Fish Id. # Site Location Tubular Melano- Eosinophilic Parasites 
Necrosis macrophages granules 

1LMB 
2LMB 
3LMB 
10 LMB 
17 LMB 
18 LMB 
24 LMB 
26 LMB 
27 LMB 
28 LMB 
31 LMB 
35 LMB 
42 LMB 
45 LMB 
50 LMB 
55 LMB 
56 LMB 
57 LMB 
58 LMB 
60 LMB 
66 LMB 
67 LMB 
72 LMB 
74 LMB 
77LMB 
78 LMB 
79 LMB 
80 LMB 
81 LMB 
82 LMB 
91 LMB 
92 LMB 
94 LMB 
95 LMB 
97 LMB 
98 LMB 
99 LMB 
100 LMB 
108 LMB 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Cr88k 
Hancock Creek 
Hancock Cr88k 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 

Hog island 
Hog Island 
Hog Island 
Hog Island 
Hog island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

NT 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
2 
<l 
1 
1 

4 
4 
2 
1 

<l 
4 
4 
<l 
<l 
<l 
<l 
NT 
1 

4 
<l 
4 

l 4 
4 
4 
0 
4 
1 
1 

4 
4 
1 

<l 
4 
4 
1 
1 

<l 
1 

4 

1 
1 
2 
1 
1 
1 
1 
0 
0 
0 
2 
2 
2 
1 
1 
0 

NT 
2 
1 
0 
2 
2 
4 
2 
2 
3 
4 
0 
3 
3 
3 
0 
2 
1 
0 
2 
1 
0 
1 

0 
2 
1 
3 
3 
2 
0 
3 
0 
0 
1 
2 
1 
1 
0 
1 

NT 
1 
0 
0 
1 
3 
3 
1 
0 
1 
1 
0 
2 
2 
3 
2 
2 
3 
3 
2 
3 
2 
2 
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Table (cont.) 

Fish Id. t Site Location Tubular Melano- Eosinophilic Parasites 
Necrosis macrophages granules 

111 LMB Hog Island 0 4! 1 1 

‘NT : No Tissue, but included in gross necropsy data 
Tubular Necrosiss: O--absent, 1 =mild,2=moderat8,3=severe 
Melanomacrophage: Average number per 8-10 high power fields 
Eosinophiiic granules: O=absent, 1 =mild, P--moderate, 3=severe 
Parasites: O=absent, 1 =mild, 2=moderate, 3=severe 
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Table 13. Histopathology scoring of kidney tissue from brown bullhead (66) from four 
portions of the lower Neuse River, 1991: 

Fish id. R Site Location Tubular Delano- Eosinophilic Parasites 
Necrosis macrophages granules 

7 66 
8 66 
9 BB 
19 BB 
20 66 
21 66 
22 66 
25 66 
43 BB 
44 66 
46 BB 
47 66 
48 66 
49 BB 
51 66 
52 66 
53 66 
54 66 
71 BB 
75 BB 
93 BB 
96 66 
112 66 
113 66 
115 BB 
116 66 
117 66 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
4 
4 
1 
3 
3 
1 
2 
<l 
1 
1 
<l 
<l 
1 
1 

<l 
cl 
<l 
2 
3 
2 
<l 
2 
3 
3 
4 
2 

*Tubular Necrosis: O=absent,l=mild,2=moderate,3=severe 

1 
0 
1 
1 
1 
0 
0 
0 
1 
0 
2 
1 
3 
2 
2 
0 
1 
2 
3 
4 
0 
0 
0 
2 
0 
0 
0 

2 
0 
0 
1 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~elanomacrophage: Average number per 8-10 high power fields 
Eosinophllic granules: O=absent, 1 =mild, 2=moderate, 3=severe 
Parasites: O-absent, 1 =mild, 2=moderate, 3=severe 
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Table 14. Histopathology scoring of gill tissue from pumpkinseeds (PS) 
from four portions of the lower Neuse River, 1991: 

Fish id It site LOCatiOn Telangiectasis Epithelial Parasites 

4PS 
5PS 
6PS 
11 PS 
12 PS 
14 PS 
15PS 
18PS 
23 PS 
29 PS 
30 PS 
32 PS 
33 PS 
34PS 
36 PS 
37 PS 
36PS 
39 PS 
4oPS 
41 PS 
59 PS 
61 PS 
62 PS 
63PS 
64PS 
65 PS 
66PS 
69 PS 
70 PS 
73 PS 
76 PS 
101 PS 
102 PS 
103 PS 
104 PS 
105 PS 
106 PS 
107 PS 
109 PS 
110 PS 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
1 
1 
1 

NT 
0 
1 
0 
0 
0 
0 
0 
1 
0 
1 
1 
1 
1 
0 
0 
0 
2 

NT 
1 
2 
0 
0 
1 
0 
0 
1 
0 
0 

NT 
0 
0 
0 
0 
0 
0 

0 0 
1 0 
2 0 
1 T 

NT NT 
2 P 
1 0 
1 T 
1 0 
2 P 
1 0 
1 T 
2 T 
1 T 
1 0 
1 t 
1 0 
1 0 
2 0 
0 0 
0 0 
2 0 

NT NT 
2 0 
1 0 
2 P,T 
0 0 
2 0 
1 T 
3 T 
3 T 
1 0 
1 0 

NT NT 
3 0 
2 T 
1 0 
2 0 
3 0 
3 t 
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Table (cont.) 

Fish id # Site Location Telangiectasls Eplthelial Parasites 

113 PS Hog tsland 0 4 0 
114 PS Hog Island 0 2 0 

‘NT: No Tissue, but included in gross necropsy data 
Condition: O=no lesion, 3-more diffuse tissue 
Parasites: T=tapeworm, P-protozoa, M=myxosporidean 
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Table 15. Histopathology scoring of gill tissue from largemouth bass (LMB) 
from four portions of the lower Reuse River, 1991.. 

Fish Id # Site Location Telangiectasls Epitheiiai Parasites 

1LMB 
2LMB 
3 LMB 
10 LMB 
17 LMB 
18 LMB 
24 LMB 
26 LMB 
27 LMB 
28 LMB 
31 LMB 
35 LMB 
42 LMB 
45 LMB 
50 LMB 
55 LMB 
56 LhdB 
57 LMB 
58 LMB 
60 LMB 
86 LMB 
67 LMB 
72 LMB 
74 LMB 
77LMB 
78 LMB 
79 LMB 
80 LMB 
81 LMB 
82 LMB 
91 LMB 
92 LMB 
94LhdB 
95 LMB 
97 LMB 
98 LMB 
99 LMB 
100 LMB 
108 LMB 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Cr88k 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Cleek 
Hancock Creek 

New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

NT 
NT 
3 
1 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

NT NT 
NT NT 
1 P 
2 0 
1 M 
1 P 
0 0 
2 T 
2 P 
2 P 
0 0 
0 0 
1 0 
1 0 
2 0 
0 0 
1 0 
1 0 
1 0 
0 0 
1 0 
0 M 
2 TP 
2 T 
1 0 
1 0 
0 0 
1 0 
0 M 
1 0 
0 0 
0 0 
0 0 
0 0 
1 M 
1 P 
1 N 
2 0 
1 0 



Table (cant .) 
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Fish Id # Site Location Telangiectasis Epkhelial Parasites 

111 LMB Hog island 1 1 T 

*NT: No Tissue, but included in gross necropsy data 
Condition: O=no lesion, 3-more diiuse tissue 
Parasites: T=tapeworm, P-protozoa, M-myxosporidean 
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Table 16. Histopathology scoring of gill tissue from brown bullheads (BB) 
from four portions of the lower Neuse River, 1991: 

Fish Id # Site Location T8langi8CtaSiS Epitheiial Parasites 

7BB 
6BB 
9BB 
19 BB 
20 BB 
21 BB 
22 BB 
25 BB 
43 BB 
44 BB 
46 BB 
47 BB 
46 BB 
49 BB 
51 BB 
52 BB 
53 BB 
54 BB 
71 BB 
75 BB 
93 BB 
96 BB 
112 BB 
115 BB 
116 BB 
117 BB 

Slocum Creek 0 3 0 
Slocum Creek 1 1 0 
Slocum Creek 1 3 0 
Slocum Creek 0 3 T 
Skxum Creek 1 2 0 
Slocum Creek 1 3 0 
%JCXJf?I Creek 1 2 0 
Slocum Cr88k 1 3 T 
Hancock Creek 1 3 0 
Hancock Creek 2 3 0 
Hancock Creek 1 2 0 
Hancock Creek 2 4 0 
Hancock Creek 1 2 0 
Hancock Creek 2 2 0 
Hancock Creek 1 2 0 
Hancock Creek 0 2 0 
Hancock Creek 0 2 T 
Hancock Creek 0 1 0 

New Bern 0 4 T,C 
New Bern 2 3 M 
Hog island 0 4 0 
Hog Island 0 3 0 
Hog Island 0 3 0 
Hog Island 2 3 0 
Hog Island 1 3 0 
Hog Island 1 3 0 

‘Condition: O=no lesion, 3-more diffuse tissue 
Parasites: T=tap8WOrm, P=protozoa, M-myxosporidean 
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Table 17. Histopathology scoring of stomach tissue from 
(PS) from four portions of the lower Neuse River, 1991: 

pumpkinseeds 

Fish Id. X Site Location Hemorrhage Parasites 
Classification Y/N 

4PS 
5PS 
6PS 
11 PS 
12 PS 
14 PS 
15 PS 
16 PS 
23 PS 
29 PS 
30 PS 
32 PS 
33 PS 
34 PS 
36 PS 
37 PS 
36PS 
39 PS 
40 PS 
41 PS 
59 PS 
61 PS 
62 PS 
63 PS 
64 PS 
65 PS 
66 PS 
69 PS 
70 PS 
73 PS 
76 PS 
101 PS 
102 PS 
103 PS 
104 PS 
105 PS 
106 PS 
107 PS 
109 PS 

Slocum Creek 0 
Slocum Creek 0 
Slocum Creek NT 
Slocum Creek 0 
Slocum Creek 0 
Slocum Creek 0 
Slocum Creek NT 
Slocum Creek 0 
Slocum Creek 0 
Slocum Creek 0 
Slocum Creek 0 

Hancock Creek 0 
Hancock Creek 0 
Hancock Creek 0 
Hancock Creek NT 
Hancock Creek NT 
Hancock Creek NT 
Hancock Creek 0 
Hancock Cr80k 0 
Hancock Cr88k 0 
Hancock Creek 0 

New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
New Bern 0 
Hog Island 0 
Hog Island 0 
Hog Island 0 
Hog Island 0 
Hag Island 0 
Hog Island 0 
Hog Island 0 
Hog Island 0 

N 
N 

NT 
Y 
Y 
Y 

NT 
N 
N 
N 
N 
N 
Y 
N 

NT 
NT 
NT 
Y 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 



Table (cont.) 

Fish id. # Site Location Hemorrhage Parasites 
Classification YIN 

110 PS Hog Island 0 N 
114 PS Hog Island NT NT 

F-38 

*NT: No Tissue, but included in gross necropsy data 
Hemorrhage: O=absent 1 =focal P=multifocal 
Parasitic Cysts Present (Y) Absent (N) 
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Table 18. Histopathology scoring of stomach tissue from largemouth bass 
(LMB) from four portions of the lower Neuse River, 1991.. 

Fish Id. # Site Location Hemorrhage Parasites 
Classification Y/N 

1LMB 
2 LMB 
3 LMB 
10 LMB 
17 LMB 
18 LMB 
24 LMB 
26 LMB 
27 LMB 
28 LMB 
31 LMB 
35 LMB 
42 LMB 
45 LMB 
50 LMB 
55 LMB 
56 LMB 
57 LMB 
58 LMB 
60 LMB 
66 LMB 
67 LMB 
72 LMB 
74 LMB 
77LMB 
78 LMB 
79 LMB 
80 LMB 
81 LMB 
82 LMB 
91 LMB 
92 LMB 
94 LMB 
95 LMB 
97 LMB 
98 LMB 
99 LMB 
100 LMB 
108 LMB 

Slocum Creek 
Slocum Creek 
Slocum Creek 
SioWm Cr88k 
shum Cr88k 
Slocum Creek 
Sbcutll Cr88k 
Slocum Creek 
Slwum Creek 
Slocum Creek 

Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 

New Bern 
New Bern 
New Bern 
New Bern 
New Bern 
New B8m 

New Bern 
New Bern 
New Bern 
New Bern 
Hog island 
Hog Island 
Hog island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 

NT 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NT 
.O 
0 
0 
0 
0 
0 
0 
1 
0 
0 

Y 
N 

NT 
Y 
Y 
N 
N 
N 
N 
N 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 

NT 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 



F-40 

Table (cont.) 

Fish Id. W Site Location Hemorrhage Parasites 
Classification Y/N 

111 LMB Hog Island NT NT 

*NT: No Tissue, but included in gross necropsy data 
Hemorrhage: O=absent 1 -focal P=muitifocal 
Parasitic Cysts Present (Y) Absent (N) 
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Table 19. Histopathology scoring of stomach tissue from brown bullhead 
(BB) from four portions of the lower Neuse River, 1991.* 

Fish Id. I Site Location Hemorrhage Parasites 
Classification Y/N 

7 BB 
8BB 
9 BB 
19 BB 
20 BB 
21 BB 
22 BB 
25 BB 
43 BB 
44 BB 
46 BB 
47 BB 
48 BB 
49 BB 
51 BB 
52 BB 
53 BB 
54 BB 
71 BB 
75 BB 
93 BB 
98 BB 
112 BB 
113 BB 
115 BB 
116 BB 
117 BB 

Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Slocum Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Creek 
Hancock Cr88k 

New Bern 
New Bern 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 
Hog Island 

0 
0 
0 
0 
0 
2 
0 
0 
1 
1 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 l 

0 

NT 

0 

0 

0 

N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 

NT 
N 
N 
N 

*NT: No Tissue, but included in gross necropsy data 
Hemorrhage: O=absent 1 -focal 2=multifocal 
Parasitic Cysts Present (Y) Absent (N) 



F-42 

Table 20. Contingency table analyses of liver histopatho- 
logical variables in three species of fish collected from the 
lower Neuse River Basin, 1991. Histopathological scoring 
criteria and raw data are provided in Tables 5, 6, and 7. 

Specb Necrosis Inflammation Fatty Liver Parasites 

Pumpkinseeds SD 

Largemouth Bass NSD 

Brown Bullheads 

Table 21. Response counts for liver parasite scoring in 
pumpkinseeds collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 5. 

Histopath Hancock 
score Cr88k 

Hog 
bland 

New 
Bern 

Siocum 
Creek 

0 5 1 7 8 

1 4 5 2 2 

2 0 4 0 1 

3 1 0 0 0 
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Table 22. Response counts for liver fatty vacuoliration for 
brown bullheads collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 7. 

Histopath 
Score 

Hancock 
Creek 

Hog 
Irland 

New 
Bern 

Slocum 
Creek 

0 2 0 2 0 

1 3 3 0 4 

2 4 2 0 2 

3 1 2 0 2 

Table 23. Mean counts of liver melanomacrophages in the 
livers of three species of fish from the lower Neuse River Basin, 1991. 
Means followed by different letters within species groups are 
significantly different. 

Species Location 

Brown Bullheads Hancock Creek 

Hog Island 

Slocum Creek 

N Mean 
Standard 

Error 

2 6.50 A 2.22 
7 5.93 A 2.59 

18 1.64 B 1.66 

Largemouth BassHancock Creek 19 
Hog Island 10 

SlOCUm Cr88k 10 

1.45 1.49 
1.90 1.37 
2.20 1.54 

Pumpkinseed Hancock Creek 10 2.45 1.49 
Hog Island 10 3.40 1.64 
New Bern 9 2.61 1.38 

Slocum Creek 11 5.27 2.24 
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Table 24. Contingency table analyses of spleen histopatho- 
logical variables in three species of fish collected from the 
lower Neuse River Basin, 1991. Histopathological scoring 
criteria and raw data are provided in Tables 8, 9, and 10. 

Speci- Condition 

Pumpkinseeds 

Largemouth Bass NsD 

Parasites 

so 

Brown Bullheads SD 

Table 25. Response counts for spleen parasite scoring in 
largemouth bass collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 9. 

Histopath Hancock 
score Creek 

0 3 

Hog 
island 

0 

New Slocum 
Bern Creek 

8 4 

1 6 8 3 6 

2 0 2 0 0 
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Table 26. Mean counts of elipsoids and melanomacrophages 
in the spleen of three species of fish form the lower Neuse River 
Basin, 1991. Means followed by different letters within species 
groups are significantly different. 

Species Location N Mean Standard Error 

BB 
Ba 
BB 
BB 

LMB 
LMB 
LMB 
LMB 
fs 
Is 
Is 
Fs 

l-c 
NBC 
NED 

s= 
l-c 

NB-C 
NED 

Bc 
l-c 

NB-C 
NED 

s= 

10 27.6 A 
7 24.1 A 
1 13.0 A 
8 34.2 B 
9 21.78 

10 22.70 
11 20.82 
10 28.80 
10 27.30 
10 31.30 
10 35.50 
11 37.91 

2.49 
2.72 

2.60 
3.58 
2.52 
3.22 
3.01 
4.33 
3.19 
3.45 
3.84 

Table 27. Contingency table analyses of kidney histopatho- 
logical variables in three species of fish collected from the 
lower Neuse River Basin, 1991. Histopathological scoring 
criteria and raw data are provided in Tables 11, 12, and 13. 

SO8d8S 
Tubular 
Necmsis 

Eosinophilic 
Infiltration Parasites 

Pumpkinseeds 

Laigemouth Bass 

Brown Bullheads 
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Table 28. Response counts for kidney parasite scoring in 
pumpkinseeds collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 11. 

Histopath Hancock 
SCOm Creek 

Hog 
Island 

New 
Bern 

Slocum 
Creek 

0 3 0 3 3 

1 5 1 5 2 
Y 

2 1 3 1 2 

3 1 6 0 2 

Table 29. Response counts for kidney parasites in large- 
mouth bass collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 12. 

Histopath 
score 

Hancock 
Creek 

Hog 
bland 

New 
Bern 

Slocum 
Creek 

0 2 0 3 4 

1 5 1 4 1 

2 1 5 2 2 

3 0 4 2 3 
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Table 30. Response counts for kidney esonophillic infil- 
tration in brown bullheads collected from the lower Neuse 
River Basin, 1991. Scoring criteria are provided in Table 13. 

Histopath Hancock 
SCOW Creek 

0 2 

Hog 
Island 

6 

New 
Bern 

0 

Slocum 
Creek 

4 

1 3 0 0 4 

2 4 1 0 0 

3 1 0 1 0 

4 0 0 1 0 

Table 31. Mean melanomacrophages in the kidney of three 
species of fish from the lower Neuse River Basin, 1991. 
Means followed by different letters within species 
groups are significantly different. 

l 

Species Location N Mean SE 

Brown Bullhead Hancock Ck. 10 0.40 A 0.72 
Hog island 7 2.29 B 1.12 
New Bern 2 2.50 B 0.84 

Slocum Creek 8 2.62 B 1.09 

Largemouth Bass Hancock Ck. 8 0.13 0.59 
Hog Island 10 0.44 0.73 
New Bern 11 0.18 0.64 

Slocum Creek 10 0.90 0.84 

Pumpkinseed Hancock Ck. 10 0.00 A 0.00 
Hog Island 10 0.10 A 0.56 
New Bern 9 0.00 A 0.00 

Slocum Creek 10 0.95 B 0.91 
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Table 32. Contingency table analyses of gill histopatho- 
logical variables in three species of fish collected from the 
lower Neuse River Basin, 1991. Histopathological scoring 
criteria and raw data are provided in Tables 14, 15, and 16. 

Species Telangiectasls Epithelial Parasites 

Pumpkinseeds SD 

Largemouth Bass NSD 

Brown Bullheads NSD §I 

Table 33. Response counts for telangiectasis in gill 
filaments of brown bullheads collected from the lower Neuse 
River Basin, 1991. Scoring criteria are provided in Table 16. 

Histopath 
score 

0 

Hancock 
Creek 

5 

Hog 
Island 

10 

New 

4 

Slocum 
Crsek 

6 

1 5 0 3 4 

2 0 0 2 0 
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Table 34. Response counts for gill parasite scoring in 
largemouth bass collected from the lower Neuse River 
Basin, 1991. Scoring criteria are provided in Table 15. 

Histopath Hancock Hog New Slocum 
score Creek Island Bern C&k 

0 10 6 6 2 

1 0 4 4 6 

Table 35. Response counts for gill parasite scoring in brown 
bullheads collected from the lower Neuse River Basin, 
1991. Scoring criteria are provided in Table 16. 

Histopath Hancock 
score Creek 

New Slocum 
Creek 

0 9 6 0 6 

1 1 0 2 2 
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Table 36. Blood variables in pumpkinseed collected from four locations in 
the lower Neuse River, 1991. 

AS1 
(W/L) 

ALT 
(IWL) 

ALP 
(IWL) 

fg,mollL) 

:mmollL) 

Cl 
(mmol/L) 

TC02 
(mmol/L) 

Glucose 
OWW 

Osmolality 
(Mosm) 

97.4 07.5 95.73 95 
46.12 45.16 94.05 61.85 

10 10 11 9 

Mean 34.7 20 18.45 34 
SD 23.94 12.75 12.51 27.81 
N 10 10 11 9 

17 9.9 13.27 15.33 
8.63 9.19 6.07 13.39 

9 10 11 9 

Mean 153.70 151.1 155 148.67 
so 4.12 5.24 5.81 6.32 
N 9 10 11 9 

SD 
N 

Significant Diff. 

3.59 4.66 2.93 3.71 
1 1.08 1.72 1.54 
9 10 11 9 

AB A B AB 

SD 
N 

Significant Diff. 

99.11 100.1 95.36 90 
4.59 6.67 3.61 4.33 

9 10 11 9 
A A AB B 

SD 
N 

Significant Diff. 

4.22 4.1 3.45 11.76 
2.39 2.28 1.21 2.86 

9 10 11 9 
A A A B 

154.67 152.4 123.82 122.56 
31.43 45.34 23.49 42.24 

9 10 11 9 

307.4 305.2 297.46 286.83 
12.6 22.33 8.07 13.88 

9 10 11 6 

SD 
N 

Significant Diff. 

30.4 25.67 34 29.22 
4.12 6.87 5.90 6.36 

10 9 11 9 
AB B A AB 

New Bern Hog Island Slocum Cr. Hancock Cr. 



Table (cont.) 

Protein Mean 

(GIDL) SD 0.84 0.61 0.9 0.33 
N 10 9 11 10 

Significant Diff. AB B A B 

Hemoglobin 
(G/DL) 

EES) 
Mean 

aI 
N 

New Bern Hog Island Slocum Cr. Hancock Cr. 

5.3 

7.22 5.96 6.79 6.22 
1.18 1.35 1.12 1.52 

9 9 11 10 

2.06 1.88 2.4 2.41 
0.24 0.61 0.24 0.43 

3 4 6 4 

4.59 5.71 

F-51 

4.64 
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Table 37. Blood variables in largemouth bass collected from four locations 
in the lower Neuse River, 1991. 

AST 
(IU/L) 

ALT 
(IWL) 

ALP 
(IWL) 

Ne 
(mmol/L) 

K 
(mmol/L) 

Cl 
(mmol/L) 

(mmol/L) 

Glucose 
(w/W 

Osmolality 
(Mosm) 

Protein 
(G/DL) 

Mean 41 32.9 26.6 30.8 
SD 31.12 25.05 19.97 29.25 
N 10 10 10 10 

Mean 4 3.5 3.1 7.2 
SD 2.16 2.01 3.03 7.74 
N 10 10 10 10 

Mean 46.2 57.6 53.5 42.7 
SD 13.44 14.05 11.07 6.22 
N 10 10 10 10 

Significant Dlff. AB A AB B 

Mean 156.4 156.3 157.5 150.5 
SD 3.2 4.06 5.74 9.66 
N 10 10 10 10 

Mean 1.02 0.95 0.88 0.89 
SD 0.5 0.57 0.54 0.56 
N 10 10 10 10 

SD 
N 

Significant Diff. 

118.1 123.2 113.4 105.3 
5.93 7.5 6.1 6.25 
10 10 10 10 
AB A B C 

5.9 5.4 5.4 6 
2.69 2.22 1.65 3.92 
10 10 10 10 

176.5 195.3 136 187 
41.15 42.76 60 92.81 

10 10 10 10 

316.5 317 311.7 316.2 
6.62 3.97 6.67 13.22 
10 10 10 10 

35.22 37.06 37.4 37.6 
3.35 6.36 4.06 5.37 

9 9 10 10 

5.69 6.06 6.43 6.11 
0.7 0.78 0.61 0.73 
9 9 10 10 

New Bern Hog Island Slocum Cr. Hancock Cr. 
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Table (cont.) 
New Bern Hog Wand 

Hemoglobin Mean 8.11 
(G/DL) SD 0.65 

N 9 
Significant Diff. A 

EE6) 
Mean 2.46 

SD 0.31 
N 6 

Significant Diff. AB 

Slocum Cr. Hancock Cr. 

7.09 7.56 6.55 
0.67 1.05 0.81 
10 10 10 
Bc AC B 

2.29 2.57 2.63 
0.16 0.31 0.21 

9 10 10 
A AB B 



Table 38. Blood variables in brown 
the lower Neuse River, 1991. 

AST 
(IWL) 

ALT 
(IWL) 

ALP 
(IWL) 

t$mmol/L) 

rmmol/L) 

Cl 
(mmol/L) 

Tco2 
(mmol/L) 

Glucose 

(w/W 

SD 
N 

SD 
N 

Significant Diff. 

SD 
N 

Osmolality 
(Mosm) s 

N 

E SD 
N 

Significant Diff. 

Protein 
WW 

New Bern Hog Island Slocum Cr. Hancock Cr. 

175.3 167.5 177.75 213.7 
70.24 67.18 48.06 47.05 

6 2 6 10 

3.36 0 1 2.2 
7.56 0 1.41 1.03 

6 2 6 10 

20.63 20 18.5 24.6 
10.51 0 12.34 6.68 

6 2 6 10 

127.5 123.5 127.75 128.2 
10.31 4.95 9.62 3.2 

8 2 2 10 

3.29 3.2 2.7 3.07 
0.48 0 0.28 0.64 

6 2 8 10 

112.75 112.5 114.25 110.8 
5.26 3.54 5.76 2.15 

6 2 8 10 

4.75 7.5 4.25 7.8 
1.49 0.71 1.39 3.52 

6 2 8 10 
AB AB A B 

85.83 68.5 72 99.7 
40.1 2.12 16.45 19.02 

6 2 8 10 

264.66 265.5 269.36 286.1 
11.36 3.54 11.36 5.36 

6 2 8 10 

28.29 24 33.13 42.4 
4.54 0 6.27 4.08 

7 1 8 10 
A A A B 

4.23 
0.26 

7 

4.3 
0 
1 

’ . 

4.75 4.58 
0.68 0.29 

8 10 
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bullhead collected from four locations in 



t 

F-55 

Table (cont.) 
New Bern Hog Island 

Hemoglobin Mean 6.96 
(G/DL) SD 1.3 

N 7 
Significant Diff. C 

Mean 1.41 
(xl OE6) SD 0.43 

N 7 

Slocum Cr. Hancock Cr. 

6.5 9.23 9.6 
0.14 2.16 0.89 

2 6 10 
Bc AB A 

1.31 1.54 1.82 
0 0.3 0.16 
1 6 10 



Table 39. Blood variables exhibiting significant difference 

Variable 

ALP 

K 

Cl 

TC02 

PCV 

Protein 

Hemoglobin 

New Bern 

Largemouth bass - AB 

Pumpklnseed - AB 

Largemouth bass - AB 
Pumpkinseed - A 

Brown bullhead - AB 
Pumpkinseed - A 

Brown bullhead - A 
Pumpkinseed - AB 

Pumpkinseed - AB 

Largemouth bass - A 
Brown bullhead - C 

Largemouth bass - AB 

Hoa Island 

Largemouth bass - A 

Pumpklnseed - A 

Largemouth bass - A 
Pumpklnseed - A 

Brown bullhead - AB 
Pumpkinseed - A 

Brown bullhead - A 
Pumpklnseed - B 

Pumpklnseed - B, 

Largemouth bass - BC 
Brown bullhead - BC 

Largemouth bass - A 

between sample sites. 

Slocum Cr. 

Largemouth bass - AB 

Pumpklnseed - B 

Largemouth bass - B 
Pumpkinseed - AB 

Brown bullhead - A 
Pumpklnseed - A 

Brown bullhead - A 
Pumpkinseed - A 

Pumpklnseed - A 

Largemouth bass - AC 
Brown bullhead - AB 

Largemouth bass - AB 

Hancock Cr. 

Largemouth bass - B 

Pumpkinseed - AB 

Largemouth bass - C 
Pumpkinseed - B 

Brown bullhead - B 
Pumpkinseed - B 

Brown bullhead - B 
Pumpkinseed - AB 

Pumpkinseed - B 

Largemouth bass - B 
Brown bullhead - A 

Largemouth bass - B 
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Croatan National 

Forest 

I 
5 km 

I 

River 

Havelock 

Figure 1. Fish collection locations, 1991. 
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Summary 
This study was conducted to determine the potential effects of 

metal enrichment in Slocum Creek on the health of the biological 
resources in the creek. It was conducted in two phases. In the first 
phase we examined the existing data on organic and metal 
contaminants in fish from Slocum Creek. We found these data 
incomplete and collected in a fashion that did not allow for statistical 
evaluation. From these data it was not even possible to determine if 
contaminant concentrations in fish were elevated compared to fish 
collected in other portions of the lower Neuse River, or elsewhere. 
However, because these early chemical analyses were conducted on 
the edible portions of fish, we were able to compare reported metal 
concentrations with existing guidelines for human consumption. 

In the second phase of the study, we evaluated the health of the 
Slocum Creek fish population and ecosystem. We assessed a variety 
of toxicological, ecological, physiological and pathological variables 
and compared them among fish collected from Slocum Creek and 
other sites selected to represent non-metal enriched habitats. Field 
components of these studies were conducted during 1991, 1992, and 
1993. 

Review and evaluation of studies conducted prior to the current 
study 

1. Marine Corps-sponsored studies conducted prior to the current 
study appeared to be analytically sound, yet lacking in experimental 
design characteristics that would support an assessment of 
contamination in Slocum Creek relative to other sites. 

2. The State of North Carolina has no predetermined guidelines for 
maximum allowable metal concentrations intended for human 
consumption, therefore it is not possible to compare metal 
concentrations in fish flesh from Slocum Creek against state standards. 

3. International guidelines have been recommended for metal 
concentrations in fish to be consumed by humans. Fish from Slocum 
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Creek collected prior to 1991 exceeded the recommended international 
action limit for arsenic (10% of samples), chromium (40%) copper 
(IO%), lead (10%) mercury (43%) and zinc (7%). 

4. The Food and Drug Administration has an established guideline of 1 
ppm (dry wt.) mercury in fish. None of the fillets exceeded the FDA 
action limit of 1 ppm (dry wt.) for mercury. 

Current Study 

1. Metal concentrations in brown bullheads from Slocum Creek were 
not different from those in Hancock and Goose Creeks. 

2. Metal concentrations in brown bullheads from the East Prong, 
Southwest Prong, and mainstem of Slocum Creek were not different. 

3. I Salinity data and patterns of metal residues in brown bullheads 
suggest that movement of fish among sampling sites was minimal and 
would not explain the apparent lack of differences in metal 
concentrations among creeks. 

4. Metal concentrations in brown bullheads do not reflect metal 
enrichment of sediments as reported by Riggs (1991). 

5. Bioassays of surface water from Slocum ahd Hancock Creeks 
demonstrated little toxicity with no consistent “hot spots” of toxicity 
noted and no differences among creeks. 

6. Bioassays of sediments and sediment porewater demonstrated 
differences in sensitivities among tests organisms. 

7. Sediment samples exhibiting varying degrees of toxicity to 
biological organisms were found in all creeks. Some samples were 
extremely toxic, while others were non-toxic to our suite of test 
organisms. The incidence of samples demonstrating toxicity was not 
higher in samples collected in Slocum, compared to Hancock and 
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Goose Creeks. Thus we found no evidence that sediments from 
Slocum Creek were more toxic than those from Hancock and Goose 
Creeks. 

8. Sediment and sediment porewater bioassay results did not 
correlate well with total extractable metal concentrations in sediments, 
suggesting the presence of toxic substances other than those 
measured (such as ammonia or hydrogen sulfide), complex 
interactions of multiple toxicants at multiple sites in the lower Neuse 
River system, or chemical and physical variables that affect the 
bioavailability of metals in sediments. 

9. Fish species composition was similar among Slocum, Hancock, and 
Goose Creeks. The number of species collected was similar among 
creeks and similar to estuarine sites throughout Chesapeake Bay. 

10. Age composition, survival, and growth for brown bullhead and 
white catfish was similar among Slocum, Hancock, and Goose Creeks 
and similar to published results for other systems. 

1 I. Pumpkinseed growth differed significantly among creeks, but 
growth within Slocum Creek was better than published results from 
other coastal North Carolina populations. We found relatively few older 
pumpkinseed within Slocum Creek, which could be due .to 
contaminants or to fishing pressure. 

12. Length-weight relationships for brown bullhead and white catfish 
were similar among creeks and to published results. The liver 
weight:body weight ratio, which is a widely used indicator of 
contaminant effects in fish, was low for brown bullhead in all three 
study creeks compared to other areas. 

13. Hematological and pathological evidence suggest that there are 
differences among Slocum Creek, Hancock Creek and the Neuse River 
at New Bern and Hog Island. However, the magnitude and pattern of 
these differences do not indicate that fish from Slocum Creek are 



G-4 

unhealthy relative to fish from the other study sites. 

Recommendations 

1, The results of our study indicate that the enhanced levels of metals 
present in the sediments of Slocum Creek are not readily bioavailable 
to fish. The reasons for the low bioavailability were not investigated but 
most likely are linked to other physical and chemical properties of the 
sediments. Disturbances to Slocum Creek sediments may alter the 
physical and chemical properties of the sediments that currently appear 
to be sequestering the metals in sediments, and thus preventing the 
metals from accumulating in biological tissues. Likewise, changing the 
physical or chemical properties of the waters of Slocum Creek could 
alter the bioavailability of metals. We strongly recommend that projects 
that might alter the chemical and physical properties of sediments and 
waters of Slocum Creek be thoroughly evaluated with respect to 
potential influences on metal bioavailability. For example, a shift in the 
discharge site for the sewage treatment plant at Cherry Point from 
Slocum Creek to the Neuse River may influence the salinity, and 
potentially other chemical and physical properties in the surface waters 
of Slocum Creek. Construction projects that disturb sediments over 
large areas of Slocum Creek may also result in pH shifts as well as 
other changes that may result in an increase in the bioavailability of 
metals from sediments to the biota. 

2. The factors controlling metal bioavailability in Slocum Creek are not 
known. In anticipation of current (the change of the treated sewage 
discharge site from Slocum Creek to the Neuse River) and future 
events that may alter the chemical and physical properties of 
sediments, it is recommended that mechanisms controlling the 
bioavailability of metals from sediments be investigated and modeled. 
These models should be included in future environmental assessments 
for all proposed projects impacting Slocum Creek. 
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3. Bioassay results revealed a considerable number of sediment 
samples from Slocum, Goose, and Hancock Creeks that demonstrated 
toxicity. This was an unexpected finding. It is recommended that the 
nature of this toxicity be investigated, including its causes and 
distribution in the lower Neuse River. This might be most effectively 
accomplished in concert with Recommendation No. 2. 

4. Remediation of the metal enrichment in Slocum Creek should not be 
considered at this time. The physical and chemical properties of 
sediments seem to be minimizing the bioavailablity of metals to fish. 
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This plan succeeds the 1978 Long Range Fish and Wildlife 
Management Plan. The purpose of this plan is to provide a 
document outlining the basic principles and objectives that guide 
the program. The current status of fish and wildlife resources at 
MCAS Cherry Point is provided. A description of the fish and 
wildlife resources and wildlife habitat types is found in the 
basic text of the Multiple-Use Natural Resources Plan (MUNRP). 
This Fish and Wildlife Plan is not designed to be a wildlife 
management "cookbookI'. Because many management techniques are 
continually being revised or updated, only a few are described in 
detail. New techniques and ideas will be continually incorporated 
into the program in accordance with the Marine Corps Order 
Pl100.8B requirement that the Fish and Wildlife Management Program 
be "active and progressive". 

This plan differs significantly from the 1978 plan. In 1978, 
many of the programs described herein either did not exist or were 
just getting started. Emphasis has evolved from inventory of 
resources and establishment of basic policy to the improvement.of 
existing programs and planning for new initiatives. However, 
there w&l1 continue to be a need for basic inventory work, 
especially in conjunction with new programs. 

Detailed work plans will be contained in the Annual Operational 
Plan (AOP) that is submitted each year to Headquarters Marine 
Corps (HQMC). The MUNRP, the Fish and Wildlife Management Plan, 
and the AOP are designed to work together and fulfill the planning 
requirements of MC0 P1100.8B and the Sikes Act (Natural Resources 
and Fish and Wildlife Management on Military Reservations). 

At the present time, MCOLF Oak Grove, MCOLF Atlantic, MCALF 
Bogue, and the Piney Island Bombing Range (BT-ll), are managed 
using the same objectives and policies contained in this plan. 
Separate plans or ammendments for these areas will be developed as 
needed. 
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Military personnel have enjoyed the wildlife resources of MCAS 
Cherry Point since 1941, when the station was constructed. Early 
game management efforts consisted primarily of controlling the use 
of areas by hunters and keeping records of game harvested. These 
functions were shared by the Provost Marshal's Office (PMO) and 
the Cherry Point Hunting and Fishing Association (CPHFA). 
Wildlife law enforcement duties were the responsibility of PMO. 
At times the Chief Game Warden was also the president of the 
CPHFA. 

Bartlett Pond was constructed in 1953, and Catfish Pond was 
built in 1962. Duck Pond was constructed in 1967. All the ponds 
were stocked with fish, although Duck Pond was originally planned 
as a waterfowl management area. Additional history of the ponds 
is included in the fishery management section. 

In 1963, a system of wildlife food plots was established. The 
plots consisted mostly of annual type seed mixtures planted in - 
open'areas around the runways. A 1972 report of 88'acres is 
apparently the maximum amount that was planted. 
continued sporadically until 1980. 

The program 
The three acres of food plots 

planted that year were abandoned on the recommendation of a Bird 
Aircraft Strike Hazard (BASH) Team Report. The BASH team was 
concerned that food plots next to the runways would lure animals 
and birds into the path of aircraft on the runways. In 1981, a 
new system of food plots was started. 
away from the runways. 

All plots are now locate+ 

In 1964, a professional forester was hired. Fish and wildlife 
management practices were instituted as part of the the Forest 
Management Plan. These included saving wildlife den trees and 
establishing unlogged buffer zones along streams and ponds. 
Fisheries management assistance from the U.S. Fish and Wildlife 
Service began about this same time and continued until 1981 when 
federal budget cutbacks cancelled the program. North Carolina 
Wildlife Resources Commission (NCWRC) personnel took over 
responsibility of providing technical fisheries management 
assistance. 

In 1968, a Long Term Fish and Wildlife Management Plan was 
completed by the Naval Facilities Engineering Command for MCAS 
Cherry Point. 

In 1972, an ecologist was hired to oversee the wildlife and 
forestry programs, and to begin an environmental protection 
program. In 1974, a wildlife biologist was hired, primarily to 
manage an overpopulated deer herd that was interfering with 
aircraft operations. Intensive management of the deer herd and 
ocher wildlife resources began. 
started. 

Data collection systems were 
Wildlife law enforcement responsiblity was transferred 

from PM0 to the new Natural Resources and Environmental Affairs 
(NREA) Division. Resource inventories and work on the MUNRP was 
completed in 1980. 

An environmental engineer was hired in 1981, relieving the 
wildlife biologist of pollution control duties. For the first -- 
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time, MCAS Cherry Point had a full time professional responsible 
for the fi6h and wildlife program. 

When MCOLF Oak Grove was transfered from XCAS New River to MCAS 
Cherry Point in 1983, 
the 900 acre airfield. 

NREA began a wildlife management program at 

Program responsibility for outlying fields was consolidated 
under the Fish and Wildlife Division with the publication of Air 
Station Order P1710.X (SOP for Hunting, Fishing, Trapping, and 
Boating at MCAS Cherry Point and Outlying Fields) in 1985. The 
revi6ed order opened MCOLF Atlantic Field for hunting after being 
closed for many years. 

. 
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The basic objective6 of the the Fioh and Wildlife program have* 
not changed since the original 1968 plan. They are stated and 
briefly explained below: 

1. PrOtaCt tha fi6h 6nd vildlife r~6Our~o6 of WCA8 Cherry 
Point. All native wildlife species and their habitat6 must be 
protected if management programs are to succeed. Protection often 
does m mean preservation of the "6tatu6 quo". A6 an example, 
for a greatly overpopulated deer herd near the brink of 
starvation, protection might mean reducing the herd size to a 
level more compatible with the available habitat. 

Protection from overexploitation is the result of proper harvest 
regulations and effective wildlife law enforcement. Protection 
from unecessary habitat destruction is the result of an aggressive 
environmental impact review process and integrated land 
use/natural resource planning. 

2. .,Mrka fish aad vildlifa rcmourues rv6ilble on a continuing 
basis. Sound management allows consistent use of a resource on a 
yearly basis. Unmanaged reso6urce6 are often subject to the "boom 
or bust" process, with little of no availablity during lean years. 

3. Enhance fish and wildlife roaourcoa. Many population6 of 
wildlife species can be managed to stabilize or increase their 
numbers and availablity. For example, a fish pond, fertilized i 
the proper manner, can produce three to five times more fish thaw 
an unmanaged pond. A decision to try to enhance a fish or 
wildlife re6ource is based on the objective6 and policies of the 
program, demand by sportsmen and wildlife enthusiasts, and the 
availability of manpower and funds. Specific enhancement programs 
are described in the species management sections. 

4. 
Active 

PartiCipat8 in the multiple u80 of Xarino COrp8 proparty. 
coordination of the Fish and Wildlife program with 

development, training, forestry, and other ~68s ir the only way to 
ensure that fish and wildlife resources are not uneceraarily 
sacrificed. MCAS Cherry Point has an active coordination program. 



The following policy statements will be used to guide the fish 
and wildlife management program. 

1. Empha8i.m nativo l pecios with a high potential for response 
to managmmmt techniques. This policy is a basic economic 
decision. Trying to manage or increase populations of fish or 
wildlife species that are not well adapted to existing habitat is 
expensive. Emphasis will be placed on native species that are 
known to respond to management techniques. 

2. ?i6h urd vildlifo rosource8 vi11 bo av6ilrblo on a fair and 
l gual bami6. Hunting and fishing opportunities will be equally 
available to all persons qualified to participate. When hunting 
or fishing pressure mu6t be limited, a lottery or a first-come, 
first-served policy will be used. Wildlife areas will be made 
availabLe to non-consumptive users of wildlife such as bird 
watchers and wildlife photographers. . . 

3. "Feral animal population6 vi11 bo aontrollod. Cats, dogs, 
and other domestic animals are commonly abandoned in forested 
areas. Those that survive can become serious, unnatural predators 
or competitors of native species. More importantly, feral animals 
act as an uninoculated carrier6 of diseases that can be 
transmitted to wild and domestic animals as well as humans. Fish 
and Wildlife Division personnel will control feral animals by 
trapping, or by shooting when necessary. 
will be euthanized in a humane manner. 

Live trapped animals 

4.. Put-and-take 8tocking of g8ma rnfnraln will not be u8ed as a 
management technique. Survival of game farm animals in the wild 
is low and the cost per animal is high. This policy does not 
prevent the restocking of native wild animals into areas where 
good habitat is available. It also is not meant to prevent the 
use of pen raised birds for dog training purposes. 

5. XCA8 Cherry Point vi11 ~60 an l nviroamental impact review 
proceas to eliminate unocm8ary impacts on fi8h and wildlife 
6pecios and their habitat. Environmental assessment and review 
regulations contained in the National Environmental Policy Act 
(NEPA) and MC0 P1100.8B will be used to minimize impacts on fish 
and wildlife resources due to development, training, or other 
activities. 



Baokground. 
Carolina are 
wide variety 
or type will 

Host of the game specie6 native to eastern North w 
present at HCAS Cherry Point. This is due to the 
of habitat types that are present. 
be covered by a separate section. 

Each game species 
It is not usually 

possible to manage for one species without affecting another. 
These interrelationships will be pointed out in the text. 

Xanagmmont Goals. The primary goal of the game management program 
is to provide a continuing source of the benefits that result from 
healthy populations of native game species. Hunting is just one 
of the ways that people utilize these animals. Just observing 
some of the more visible species such a6 deer or waterfowl, 
provides enjoyment to many people. 

Some of the game species, 6UCh as deer, can cause damage to 
property or habitat when their populations reach high levels. The 
basic challenge of the wildlife manager is to maintain the 
populations of these 6pecies at a level that provides utilization 
and enjoyment without causing significant problems. 

Xan8gom8nt Program. A basic management program for any game 
species-has three parts: 

1. Collecting the biological data needed to make management 
decisions. 

2. Regulating exploitation of the species (6eason6, limits, -1 
manner of taking). 

3. Managing habitat. 

The complexity and intensity of each part depends on the species. 

The game animals are divided as follows: 

Big Game White-tailed deer 
Black bear 
Wild Turkey 

Small Game Gray squirrel 
Mourning dove 
Rabbit6 
Bobwhite quail 
Waterfowl 

Furbearers Raccoon 
Gray fox 
River otter 
Opossum 
Xuskrat 
Beaver 
Nutria 
Bobcat 
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BIG GAXE 
Whita-tailed door (Odocoileus virginianus) 

Background. The white-tailed deer is the most popular game animal 
at HCAS Cherry Point. In 1986, 85% of all hunter effort was for 
deer. Deer hunting has been popular With station personnel since 
the station was constructed in 1941. According to old records, 
the deer harvest in 1961 and 1962 was 21 and 29 animals. 
this period, most of the station was dense woodland. 

During 
Starting in 

1964, logging operations thinned the forest and cleared large 
areas to expand the safety zones adjacent to the runways. The new 
growth of shrubs and herbaceous plants greatly increased the food 
supply for deer. The deer herd increased and became a hazard to 
aircraft operations. According to Grady Barnes, then district 
biologist for the NCWRC, unsuccessful attempts were made to 
tranquilize deer with dart guns fired from helicopters, in order 
to transport the deer off base. In 1971, station personnel, 
assisted by Gary Woodyard and his wildlife students from Wayne 
Community College, conducted a drive cen6us. The result was a 
population estimate of 1,000 animals. The NCWRC reccommended an 
immediate reduction of the herd. urge, 
held during the next four years. 

organized deer hunts were 
A record 161 deer were harvested 

in 1973. The condition of the deer was generally noted as poor, 
but accurate records were not kept until 1977. The deer census 
conducted in 1975 estimated the herd at 250 animals. Drive census 
data is not always accurate, but it does indicate that there was a 
significant reduction in the herd from 1971 to 1975. It is 
interesting to note that although hunter6 killed 463 deer during 
1971-74, an estimated 1,600 deer would have had to die during the 
same period to account for the.reduction in the herd. This figure 
demonstrates the potential for waste of a natural resource that 
can occur in an over-populated, underhunted deer herd. Most of 
those 1600 animals probably died as young fawns, were hit by 
vehicles, or succumbed to a variety of diseases that infect deer, 
such as epizootic hemorrhagic disease (EHD). Also known as 
bluetongue, EHD is a viral disease that can significantly affect 
overpopulated deer herds with animals in poor condition. 

Intensive, 
this time, 

scientific deer herd management started in 1977. By 
MCAS Cherry Point employed a professional wildlife 

biologist to manage the herd. The collection of biological data 
from every deer killed by hunters was initiated. This 
information, along with census data, abomasal parasite counts, and 
analysis of kill statistics provided the basis for determining the 
required harvest to keep the herd size under control. 

Deer herd management took another step forward in 1982 when the 
NCWRC granted a request to allow the Commanding General to set the 
dates of the either-sex deer season, based on a recommendation by 
the MCAS Cherry Point wildlife biologist. The flexibility now 
exists to insure that a proper harvest of deer takes place each 
year. 

A tremendous amount of data has been collected during the past 
ten years. Much of the data collected was used to justify longer 
either-sex seasons. A recent analysis indicated that the herd has 
stabilized at an optimum level of about 400-500 animals. In 1987, 
collection of abomasal parasite count data and reproductive 
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infOrW3tiOn wa6 discontinued. Although thi6 information can be 
uoeful to a deer herd manager, staffing level6 did not allow fc 
continuing thie type of data collection in the face of increase w 
responsibilities for new initiative6 in other areas. 

Xanaguont Ooal6. The deer herd management program has three 
basic goals: 

1. Xaintain the size of the herd at a level that reduces the 
possibility of deer-aircraft COlli6iOn6 On the NnWay6. 

2. Provide recreation in the form of deer hunting and deer 
watching. 

3. Xeep the size of the herd at a level that promotes good 
health and physical condition, and maintain6 the quality of the 
habitat. 

xanarpmant Program. 

i’. Data Collection. The follOWin method6 Will be U68d to 
form a data base upon which management d8Ci6iOnS will be made. 

a. Deer Drive Con6us. The drive cen6us is a basic tool 
that gives the deer herd manager two important type6 of 
information. It give6 a rough estimate of the total number of 
deer, and it also provide6 information a6 to whether the herd in 

increasing, decreasing, or remaining stable. Technically, the J 
deer drive should be conoidered an index rather than a census 
because it i.6 more aCCUrat8 in 6hOWing relative change8 in the 
herd than it is in enumerating the total number of deer. The deer 
drive takes place in wooded area6 along road6 or power lines. A 
description of the drive census method used is included in the 
appendix. 

b. Doer Herd Reconstruction. Using the kill records from 
previou6 year6 privides another method of estimating herd size. 
The technique U68d at MCASCherry Point. follow6 the method 
described by Downing (1980). 
minimum herd cize. 

It provide6 a good estimate of 
It also provide6 information on the 6ex ratio 

and age Cla66 COmpO6itiOn that th8 deer drive ceneus does not. 

c. Deer Harvest/Xortality Information. An effort is made 
to collect the following information from every deer that is 
killed by hunter6 or that dies from other causes: 

L Date 
Location 
Age 
Sex 
Dressed Weight 
Cause of death 
Antler size 
Kidney fat 
Remark6 (tumors, abnormalities, etc.) 
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The 6ucce66 rate in collecting this data is very high: nearly 100% 
for hunter killed deer. For deer that die of other causes, the 
6ucce66 rate in collecting sex and age information is near 95%. 

2. Rogulatod hunting. Air Station Order P1710.X governs the 
method6 and areas for hunting. An Air Station Bulletin is 
published annually to set the 68ason dates within the framework 
provided by the NCWRC. These regulations are generated and 
enforced by the WCAS Cherry Point Fish and Wildlife Division. 
They are consistent with North Carolina laws and regulations. An 
effort is made to balance the control of hunters with the freedom 
necessary for an enjoyable hunt. Individual hunting is given 
priority over large organized hunts for special groups. Hunters 
are free to chose their hunting areas, on a first-come, 
first-served basis. The number of hunter6 allowed in each area is 
limited to one hunter per 33 acres. All hunter6 must check in and 
out at the Game Warden office, and report all game killed. Legal 
weapons are shotgun, muzzleloading (black powder) rifles and 
shotguns, and bow and arrow. Bow hunting and muzzleloader hunting 
is encouraged through special 6eason6. Either-sex hunting is the 
norm, and quotas are set to prevent excessive harvest in any one 
area. The regulations are flexible enough to allow the wildlife 
manager to control the harvest and meet the goals of the program. 

3. Habitat Xanagement. Every undeveloped area at MCAS Cherry 
Point i6 used by deer at 18a6t part Of th8 year. A6 a result, 
habitat management needs are extensive rather thatn intensive. 
The best method of influencing deer habitat on a large scale is by 
the integration of wildlife values into the forestry management 
program. Forestry practice6 affect 1,000 to 2,000 acres of *land 
each year, primarily through logging and prescribed burning. 
Prescriptions for forestry compartment6 due for timber sales are 
prepared by the Forestry Division with input from the Fish and 
Wildlife Division. Silvicultural practices that are frequently 
recommended and used include the retention of important mast 
producing tree species such as red and white oak, and the 
preservation of mixed hardwood/pine forest as opposed to the 
COnVer6iOn Of mixed Stand6 t0 pure pine. Prescribed burning 
practices that are done with wildlife habitat in mind include 
keeping fire out of hardwood forest habitat and burning non-forest 
areas to rejuvenate native grasses, 
grazing and browsing for deer. 

herbs and shrubs that provide 
These practice6 will continue to 

be the basis for extensive deer habitat management in the future. 
A small amount of planting, less than 10 acre6 per year, is done 

to provide winter forage for deer. Winter wheat is the most 
c-on planting. 
various locations. 

Plot6 from l/2 acre to 2 acres are planted in 
In addition to winter grazing forage for deer, 

when the wheat ripens in June, 
quail, and songbirds. 

the seed provide6 food for doves, 

htturo Xanrgement Considarations. 
deer herds, 

For many intensively managed 
the next logical step after reducing the herd to a 

level that is compatible with the carrying capacity of the land 
is the consideration of a trophy management program. In most of 
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these program6, additional restrictions reduce the kill of younp 
bucks, allowing more to grow to trophy 6iee. Overall herd siz1 
still kept under control by removing does. Trophy management M 
be considered if a system can be found that is compatible with the 
goal6 of the program. 
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BIG MKE 
Black bear (UrSU6 ~DW~CZLXNJS) 

B8ckground. The black bear is a big game animal that occurs at 
MCAS Cherry Point. Black bear6 have a very large home range. It 
is unlikely that there are any animal6 that restrict their 
movements to MCAS Cherry Point. They are normally seen along 
Hancock Creek or in the Station Ordnance Area. 
present in large numbers. 

They are not 

Managmmont. 
Point, and 

The hunting seson on bear6 is closed at MCAS Cherry 
it appears that this is the only management practice 

necessary or practical at this time. 
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BIG PIyil 
Wild turkey (Meleagris gallopavo) 

Background. The wild turkey is a shy bird that doe6 Well in large 
foreet areas that have an adequate oupply of mast producing trees. 
It also requires 6ome open areas for brood rearing and nesting. 
Turkey6 travel in flocks of IO-20 bird6 during most of the year. 
They roost in large trees at night. Their eyesight is remarkable 
and for that rea6on they prefer,open wood6 where they can use 
their eyesight to advantage. The traditional hunting 6eason in 
North Carolina is during the spring mating 6ea6on when the adult 
male6 (%omsn) can be called by imitating the call6 of a hen 
turkey. 

A few turkey6 occur at MCAS Cherry point and are seen 
occasionally. The present population is probably l-3 birds. 
Apparently, they are SO scattered that they cannot form a viable 
flock. Only one sighting of a hen with young bird6 has been 
reported during 1980-1989. Almost all sightings are of individual 
birds. 

The,.habitat at MCA8 Cherry Point was evaluated in.1986 by Brian 
Hyder, then Turkey Project Leader for the NCWRC. He felt that the 
habitat-was adequate to sustain a sizeable flock of turkeys. He 
also speculated that even though turkey6 presently occur, stocking 
a flock of lo-20 birds could be all that wa6 needed to get the 
birds 'lover the hump". 

A few bird6 were stocked at the Cherry Point - Pinecliff area 
during the early 1970'6, but the hunting 6ea6on wa6 not closed a: 
most of the birds were probably shot. In fact, three of the birdw 
were shot at MCAS Cherry Point the year after stocking. The 
season is presently closed. 

Management Goah. The management goal for wild turkeys is to 
establish a self-sustaining flock. The NCNRC ha6 proposed a 
stocking,. but the number of areas that can be stocked in one year 
is limited. Xt is hoped that a stocking in the area will take 
place within the next two years. 

l4anagunont Program. The few wild turkeys present are being 
managed by protecting them. The season will remain closed until a 
viable flock can be establiehed, and is large enough to sustain an 
annual harvest. 

Free running or feral dog6 are believed to be a SeriOU6 

detriment to the establishment of wild turkey flocks. Feral dogs 
are not present in large number6 due to the policy on controlling 
feral animals, This policy will have to be continued and possibly 
emphasized if wild turkey6 are stocked. 

Zt is illegal to release pen raised wild turkeys or turkeys from 
game farm stock in the wild in North Carolina. They can carry 
disease6 that are potentially deVa6tating to wild tUrkey6. Under 
no CirCUmSt6nC66 will pen raieed bird6 be released at MCAS Cherry 
Point. 

Habitat for wild turkey6 is being managed by retaining mast 
producing tree6 in mixed pine/hardwood stand6, and limiting 
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logging in hardwood stands and hardwood bottoms. 
wildlife opening6 is done during logging cycles. Creation of 

Sufficient habitat should be present when bird6 are stocked in the area. 

. 
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Gray squlrrol (sciu.1~6 carolinensis) 

Background. The gray squirrel is an important game animal at MCAS 
Cherry Point. It is normally the most sought after small game 
animal and usually rank6 first or second in number6 harvested. 
The squirrel is a forest animal and thrives only where mature mast 
producing tree6 6UCh a6 oak and hickory are present. Both pure 
hardwood and mixed hardwood/pine 6tand6 can be good habitat. Pure 
pine stand6 are not considered good habitat, but many of the pine 
stands at MCAS Cherry Point are intersected by hardwood drains or 
stream bottom6 that provide habitat. A very important component 
of squirrel habitat is the presence of den trees. 

Numgrmmt. Because squirrels are 60 dependent on tree6 for food 
and habitat, forest management and squirrel habitat are 
6yIlOIly%OU6. In most capes, forest management a6 practiced at MCAS 
Cherry Point enhances or preserves gray squirrel habitat. A select 
cut that leaves mature mast producing trees and den tree6 and 
bottomland hardwoods, is the most co&only prescribed 
silvicultural treatment. Quality squirrel habitat is the result. 

Data collection for squirrels is limited to harvest data from 
hunters. 

Special sea6on6, management areas, or artificial nest structures 
are not necessary to maintain good number6 of squirrels at MCAS 
Cherry Point. Hunting pressure, though heavy, doe6 not appear to 
be a limiting factor on squirrel numbers. 
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Ox&LLGAlcE 
Mourning dove (Zenaidura macroura) 

Background. The mourning dove is an important small game animal 
at MCAS Cherry Point. In number6 harve6ted, it i6 Usually second 
only to the gray squirrel and it occasionally ranks number one. 
The reasons for its popularity include the present high population 
level throughout the Southeast region and the fact that the dove 
season is traditionally the first hunting season to open (early 
September). Local breeding bird6 are present year round and 
migratory flocks occur from August-February. The mourning dove is 
a migratory game bird and as such is regulated by the U.S. Fish 
and Wildlife Service. 

Doves are seed eaters and they feed by picking seeds off the 
ground. As a rule, they will not pull seeds off seed heads of 
plant6 or kernels off of an ear of corn. Agricultural areas 
adjacent to forest with tree6 for nesting and roosting make ideal 
dove habitat. They readily feed on grain scattered in 
agricultural fields after harvest. DOW6 are one of the game 
animals that have prospered due to modern agricultural practices. 
Doves are prolific breeders. 
short time, 

The young birds mature in a very 
and the adult6 can rear multiple broods of nestlings 

during one breeding sea6on. 

Management. Habitat management for dove6 at MCAS Cherry Point 
consists primarily of planting millet and other small grains to 
provide feeding area6. One 20 acre dove field and 3-4 small l/2 
acre plot6 are planted each year, and hunting in these areas is 
usually very good in September. 

Data collection on doves includes 6urVeys of numbers of birds 
near management areas,'*and harvest data. 

Enforcement of the NCWRC hunting regulations, which are set 
within the framework provided by the USFWS, appears to be adequate 
to protect doves at MCAS Cherry Point. Regulation of hunting 
pressure at the dove field is required for a safe and enjoyable 
hunt, and to prevent the field from being "burned outl* on opening 
day. Hunting is limited to two day6 per week, from 1200-1800, and 
the number of hunter6 is limited to 20 at one time. This gives 
the bird6 a chance to u6e the field undisturbed between hunts, 
helping to prolong their stay in the area. In 6ome years, 
however, the majority of the birds will migrate out of the area 
before the end of the hunting 6eason. 
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Bobwhit. quail (Colinus virginianus) 

Background. The Bobwhite guail has a long history a6 a gamebird 
in the South. It6 habit of forming covey6 of 8-25 birds and 
holding well for pointing dog6 makes it popular With upland small 

. game hunters. The bobwhite is basically a farmland bird. It 
prefer6 open field6 and woods with patcher; of thick escape cover 
and a plentiful supply of annual weed6 and wild legume6 to provide 
seeds for food. Unfortunately, thi6 type of habitat is limited at 
MCAS Cherry Point. Some areas that have good quail habitat 
include the Catfish Pond/Duck Pond/stable6 area, the dove field, 
and 6ome of the runway clear zone6. Overall, the quail population 
at MCAS Cherry Point is relatively low, and the highest recorded 
harvest is 95 bird6 in 1979, or one bird for every 73 acres. 
HaneSt of one bird per 10 acres are not uncommon in good 
habitat. 

Hanagemont . Attempting to significantly increase the overall 
population of quail at MCAS Cherry Point to provide more hunting 
recreation is not a practical management goal for HCAS Cherry 
Point. ---Drastic Change6 would have to be made in the forest 
management plan. Much of the present timber would have to be cut 
to provide the open area6 necessary for good quail habitat. 
Therefore, the goal for management of quail will be to provide 
6ome small areas of quality quail habitat. In addition, food 
plot6 to help concentrate quail during the hunting 6eason Will 
continue to be added to the present system of wildlife food W 
plots. Perrennial planting6 6UCh as bicolor lespedeza will be 
emphasized to reduce maintenance costs. Prescribed buring of pine 
forest area6 every two or three years will be continued to help 
reduce the invasion of woody shrubs and young tree6 that shade out 
seed-producing quail food plants. The use of a heavy disc harrow 
and/or roller chopper may be appropriate in some areas to 
stimulate the production of annual plant6 and provide nesting and 
brood rearing area6. 
harvest rate, 

Based on existing covey count6 and a 50% 
the hunting area6 of MCAS Cherry Point should be 

able to supply a harvest of up to 100 bird6 during a good hatching 
year without harming the population. 
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6xALLGANB 
Cottontail (Silvilagus floridanus) 
Marsh Rabbit (SilVihqU6 ~lUStri6) 

Background. The cottontail is widely ditributed in various 
species and subspecies, throughout most of the country. 
rabbit is limited to the Southeast Coastal plain. 

The marsh 
Xarsh rabbit 

habitat consist6 of low areas that contain marshes, swamps, or 
creek bottoms. The cottontail occur6 more Often in upland areas, 
but there is a considerable amount of Overlap in their habitat 
requirements. 

Like the Bobwhite quail, the cottontail thrives where there is a 
combination of farmland, woodlotb, and brushy escape cover. 
habitat for rabbits at MCAS Cherry Point is fair. 

The 
Populations are 

not high, but are present in huntable numbers in several areas. 
Harvest6 are low, with a record of 79 animals taken in 1979. 

xm8gmmnt. 
practical, 

Large scale management for rabbit6 would not be very 
for the same reasons as mentioned in the section on 

Bobwhite quail. 
however, 

Creating quality habitat on a small scale, 
is feasible, 

other activities. 
especially when done in conjunction with 

for deer or doves, 
For example, 
the brush and 

when clearing a small food plot 

provide escape cover for rabbits. 
small trees can be piled to 

This will help rabbit6 use the 
food plot without exposing themselves to predation. 

Present North Carolina regulations on limits and seasons for 
rabbit6 are adequate for protection of the re6ource at present. 
In fact, the rabbit harvest could probably be increased without 
hurting the population. 
harvested by hunter6, 

Rabbits are an annual crop. If not 
50-802 of the population will be taken by 

predator6 or die of other cau6es. 
The management goal will be to provide qualilty habitat when 

can be done economically and in conjunction with management for it 

other species. Large scale management to try to increase rabbit 
populations will not be attempted. 
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uatorfovl 

Background. The term @@waterfowl" include6 ducks, geese, 
mergansers, and coots. A list Of the 6p0Cie6 recorded at MCAS 
Cherry Point is included in the Appendix. 

. 

Waterfowl are migratory birds, breeding mostly in the North 
Central United States and in Canada. They winter in the 
continental U.S. and in Mexico. Migration patterns and breeding 
areas depend on the specie6 involved. The wood duck is the only 
specie6 that regularly breed6 in the Cherry Point area. The 
brackish waters around Cherry Point provide good wintering habitat 
for diving ducks like canvasbacks, scaup, and ruddy ducks. They 
feed primarily on small clams in the open water6 of the Neuse 
River, Slocum Creek, and Hancock Creek. Wood duck6 feed along the 
smaller freshwater tributaries and roost in beaver ponds and other 
deep freswater areas with overhead cover. Mergansers feed on fish 
and are common in open water areas. Geese are very 6carce. A 
small resident flock of Canada geese is present. 

Waterfowl hunting is popular at MCAS Cherry Point. Hunting 
pressure varies with the number of bird6 that migrate into the 
area during the hunting season. In 6ome year6, waterfowl hunting 
is second only to deer hunting. The 6ea6on is short, only 30 
days, split into three parts. 

Xaaagement . Waterfowl management at MCAS Cherry Point is mostly 
for wood ducks. A small number of nesting boxes are provided n' 
good brood rearing habitat. All nest bOXe6 have good predator cl 
guard6 and are maintained yearly. 

A greentree resevoir was created in 1986 as mitigation for 
waterfowl wintering habitat lost due to construction of the 
Ordnance Loading Pad. The area is managed by varying the water 
level. The water level is raised during November-February, to 
allow waterfowl to feed on acorns and other foods. The area is 
drained the rest of the year to prevent the trees from dying. 
Some trees have been removed to make the area more attractive to 
waterfowl. 

Wildlife law enforcementeis an important vaterfovl management 
tool. Waterfowl can be very ruceptible to l xcos8ive h&Nest under 
certain conditions. For example, 
numbers at their roost 6ite6. 

wood ducks concentrate in large 
They can be aaaily shot in large 

numbers as they return to the roost shortly after dark. A 
strictly controlled hunting program at MCAS Cherry Point ha6 
prevented excessive illegal kills of this type. Ssa6ons and bag 
limits are set by the NCWRC within the framework provided by the 
USFWS . No further restrictions appear to be neccorary. 

c 
Further Dov6lopm6nt for Waterfowl. It appears that the 

expanding beaver population and resulting flooded area6 will 
provide additional waterfovl habitat in the future. There are 
several methods of managing beaver pond6 to increase their value 
to waterfowl. These techniques will be used where the location r - 
the pond will not cause the birds to become a hazard to aircrafu 

A 5 acre storm water detention pond wab: constructed near the 
Hancock Village housing area in 1988. The pond has some potential 
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for development as a resting area or a feeding area for ringnecked 
ducks. 

Wetland protection policies that increase the number of 
mitigation projects required may allow for creation of wetlands 
that are beneficial to waterfowl. 
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FURBRARSRB 
wld 

Raekground. A furbearer is an animal whose pelt i6 used for the 
production of clothing. Pelt price6 vary Considerably depending 
on species, quality, size of the pelt, and market demand. As a 
result, trapping and hunting pressure can vary greatly from year 
to year. 

Some of the furbearers are hunted a6 game animals in addition to 
being trapped for their fur, and some fUrbearer are included in 
the animal damage control section due to their high potential for 
property damage. 

Trapping at MCAS Cherry Point is allowed with box-type live 
trap6 only. The use of leghold or killer type traps is restricted 
due to concern that pets and hunting dogs might be inadvertently 
caught and injured. Exceptions are granted in special cases where 
there is no other practical way to remove animal6 causing damage. 

R8ocoon. The raccoon is an important.furbearer and game animal 
at MCAS Cherry Point. Raccoon6 are hunted at night With trailing 
hounds or trapped with live traps. The habitat at MCAS Cherry 
Point is excellent and population6 have been high for several 
years. Management for this species consists of preserving den 
trees and wetland habitat. Fur prices are low at present, and 
demand for raccoon pelts is low. The present level of harvest 
does not appear to be affecting the population. Hunting and 
trapping for this animal is encouraged due to it6 high disease Mt a 
nuisance potential (see animal damage control section). 

Gr8y For. The gray fox was a game animal and furbearer at MCAS 
Cherry Point until 1979, when the NC General A66embly Closed the 
fox hunting and trapping season for all method6 except killing 
with dogs. The closure was in response to political pressure from 
fox hunter6 that Use hound6 to run foxes for sport. Fox 
population6 rose to high levels, and two outbreak6 of distemper 
were SUSpeCted at MCAS Cherry Point between 1980-1987. A 
distemper outbreak in gray'foxes was confirmed in 1989 while NCWRC 
personnel Were studying gray fox scent Station surveys at MCAS 
Cherry Point. Fox trapping and hunting seasons are now opening 
under a confusing variety of county laws, state laws, and NCWRC 
regulations. Fox hunting and trapping at XCAS Cherry Point will 
remain Closed until completion of the Gray fox research project by 
NCWRC personnel. 

River ottor. Otters are common at MCAS Cherry Point. They are 
fdund most frequently along the streams and tributaries of Hancock 
and Slocum Creek. There is very little trapping pressure for 
otters in this area, 
price. 

although the pelts usually bring a good 
Several otters have been killed by vehicle6 at MCAS Cherry 

Point over the last 10 years. No specific management practice6 
for otters have been implemented, 
wetlands, 

but protection of water qualit 
and riparian habiatat greatly benefit6 the species. w 
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Opo88um. Opo66~m6 are plentiful, 
raccoon trappers. Most are released 

and are frequently caught by 
alive. 

raccoon hunters. 
Very few are Shot by 

The pelt is not valuable at this time. 

Numkrat . Muskrats are rare at HCAS Cherry Point. 
trapping pressure at this time. 

There is no 
Wetland areas in some states are 

managed specifically for muskrat fur production, but there do not 
appear to be any wetlands at Cherry Point suitable for this type 
of management. 

Bmver . Beaver6 moved into the Cherry Point area about 1980, 
and have been expanding rapidly. 
exist at this time. 

At least seven known colonies 

waterfowl, 
Beaver pond6 create valuable habitat for 

increase 
especially wood ducks. There ha6 been a noticible 

in the wood duck breeding and wintering population that 
COrreSpOndS with the increase in beaver ponds. Beaver pond6 also 
serve a6 sediment traps and can improve the water quality. 
management is covered in detail in the animal damage control Beaver 

section. 

Nutria. 
numbers. 

Nutria are present at MCAS Cherry-Point in very low 
Management practices specifically for nutria have not 

been implemented. 

Bobcat. Bobcat are also present in low numbers. 
hunting and trapping season, 

There is a 
but there are no records of any being 

harvested. It is not practical to try to catch them in live traps. 
Management practices specifically for bobcat have not been 
implemented. 
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B6ckgrouad. The animal damage and nuisance control program is one 
of the most visible programs to those persons at XCAS Cherry Point 
that do not hunt or fish. The Fish and Wildlife Division responds 
to about one hundred requests for assistance with wild animals 
every year. Many more requests are handled over the phone. It is 
our policy to investigate and attempt to resolve every request. 
ft would be impO66ible to list every type of animal-human conflict 
or problem that ha6 occurred. The more common "problem animals" 
and management implications are listed by species or group. 

Xaaagement. 

Raocoon. The raccoon is the number one nuisance problem at MCAS 
Cherry Point. Their boldness and the fact that there is good 
habitat throughout the base create6 a high potential for 
conflicts. Many of the complaints involve minor problems such as 
knocked over garbage cans and dug-up garden beds-.. However, the 
raccoon is a vector for rabies and'SeriOU6 outbreak6 of raccoon 
rabies in Maryland and Georgia are spreading. High raccoon 
population6 near dense human population6 are Cause for concern. 
In 1987, a Cherry Point resident was bitten and received treatment 
for rabies when the raccoon escaped. Raccoon6 also seme a6 a 
vector for distemper and parvovirus. Management at this time 
consists of encouraging hunting and trapping, lending live traps 
to housing area residents for capture of nuisance animals, and 
education of housing residents as to the potential danger6 of 4 
contact with raccoons. All raccoon6 SUSpeCted of being diseased 
are reported to the Station veterinarian for examination. 

Beaver. Beaver6 have a high potential for property damage and 
muisance due to their industrious dam-building activities. The 
most common problem6 involve plugging culverts and flooding roads 
or timber. The beaver population at WCAS Cherry point has started 
to cause some minor problems. Complaints from the City of 
Havelock that a beaver dam on Shop Branch was flooding private 
property were temporarily resolved by removing a section of the 
dam. Further investigation revealed that the siltation of the 
swamp between the beaver dam and Highway 101 was actually the 
cause of the problem. 

Control of nuisance beaver6 will continue to be necessary. 
Authorizing a trapper to use steel traps during the trapping 
season Will be considered as a low cost way to remove nuisnance 
animals. Control measures will be used only in those areas where 
damage to property is occurring or there is a high potential for 
dabage or interference with station operations. The control 
program will be coordinated with the NCWRC. 

Wuskrat. Muskrats occasionally cause problems in the sewage 
treatment ponds, by burrowing into and weakening the dikes. 
Authorizing a trapper to use steel traps to remove the animals 
during the trapping season has been suceesful and will Continue.* 
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Dear. Large numbers of deer on the runways can cause 
deer/aircraft accidents. An increase in deer/vehicle accidents 
can also result from an overpopulation of deer. The most 
effective control measure is the proper management of the deer 
herd as outlined in the Big Game section of this plan. Food plots 
or other pracitces that might attract deer to the runways will not 
be implemented. 

Pigoons. Pigeons and their dropping6 have caused nuisance and 
sanitation problems in several of the aircraft hanger6 and other 
buildings. Trapping has been tried With limited 6ucce66. The 
most effective control method used 60 far is the authorization of 
a "pigeon patrol n to use pellet guns to kill the birds. Those not 
killed are usually harassed to the point that they leave. 
Unfortunately, the physical 6trUCtUre of the hanger6 does not lend 
itself to construction of physical barrier6 to the birds, which 
would be the most effective and permanent solution. 

6oagulls. Seagulls and other bird6 can cause considerable 
operational problems for aircraft. Control measures will consist 
primarily of complying with the Air Station Bulletin on Bird 
Aircraft Strike Hazard contained in the appendix. 

8nakes. "Snake calls" are very common from the housing areas 
during the summer months. Snake6 are caught and relocated. Most 
calls involve non-poisonous snakes. 
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Background. Non-game animals are defined simply as all those * 
birds, reptiles, amphibian6 and mammals that are not game species, 
or on the State or Federal lists of threatened or endangered 
species. Non-game animals include hundred6 of species. 
Traditionally, management has been done only for those species 
that are a special interest for individual6 or groups. Good 
examples are the Eastern bluebird and the purple martin. 
People commonly build and erect nest hOUSe for both of these 
species in order to inz-ease the population in their area. 

MO6t wildlife researcn ha6 been done for game animals, because 
hunters have been willing to pay the bill, and because game 
animals are economically important by virtue of the money hunters 
Spend on equipment, food, lodging, and licenses. Interest in 
non-game management is increasing, and North Carolina has a 
non-game "tax checkoff" program to provide funds. 

Namgoment. There are no species-specific management plan6 for 
any non-game-animals in place at present. Many of the game 

' management practices also benefit non-game animals. For example, 
preserving den trees for gray squirrels helps the population of 
flying squirrels. 
screech owls. 

Nest boxes for wood ducks are often Used by 

songbirds. 
Wheat planted for dove6 feed6 sparrow6 and other 

Present staff and funding levels do not allow an 
extensive non-game program. A few projects have been done on a 
Cooperative basis with groups like the Boy Scouts. Bluebird bo: 
have been installed and maintained. 
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BIckground. Endangered Species management is defined as 
management for those species that are listed as threatened or 
endangered by the USFWS under the Endangered Species Act or listed 
as threatened, endangered, or of special concern by the State of 
North Carolina. 

Section 7 of the Endangered Species Act requires that federal 
agencies carry out programs for the conservation of endangered and 
threatened species that are listed in the Act and occur on 
property under their control. In coordination with the Department 
of the Interior or Department of Commerce, as appropriate, all 
actions will be evaluated for impact on endangered species. 

Surveys for red-cockaded woodpecker [RCW), bald eagle, and 
american alligator have been carried out at HCAS Cherry Point. A 
field survey for endangered species was done at MCOLF Oak Grove in 
conjunction with the Environmental Impact Statement (EIS) for the 
Forward Training Facility. A field survey for red-cockaded 
woodpecker was done at the Piney Island Bombing range in 
conjunction with the EIS for the Mid-Atlantic Electronic Warfare 
Range. 

No formal survey for plants or other species than those,listed 
above have been done. At this time, the highest potential for 
finding listed species is probably at MCALF Atlantic. MCALF 
Atlantic contains at least two vegetative community types that 
typically contain rare plant species; pine savanna and Carolina 
bays. 

There is no critical habitat identified for any listed species 
on any MCAS Cherry Point Property. Listed species that are known 
to occur on MCAS Cherry Point property are discussed separately: 

Bald Eagl8. The bald eagle is listed as endangered by the 
USFWS. One or two birds will use the Slocum Creek and Neuse River 
areas occasionally during migrations through the state. The 
normal length of stay varies greatly from a few days to 2-3 
months. Adult and immature birds have been sighted. There are no 
known nests. . 

Amoricm alligator. The alligator is listed as threatened by 
similarity of appearance to the american crocidile by the USFWS, 
and as threatened by the State of North Carol.ina. Alligators are 
permanent residents of the creeks and marshes surrounding MCAS 
Cherry Point. A rough estimate of the population would be 4-6 
animals. One nest or group of young is observed every 2-3 years, 
primarily in the Jack's Branch area of Hancock Creek. 

m 
Red-cockaded woodpockor. The red-cockaded woodpecker is 

listed as endangered by the USFWS and the State of North Carolina. 
A survey for RCW was done in 1979 as part of the preparation of 
the Original Multiple-Use Natural Resources Management Plan. No 
active colonies were found. In 1984, two abandoned cavity trees 
were discovered during a timber marking operation. During the 
summer of 1987, two pine trees in the Station Ordnance Area were 
observed that appeared to be evidence of recent activity by a RCW. 
The area has been monitored on a regular basis. There was one 
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unconfirmed 6ighting of the bird. The activity stopped in late 
8ummer. Informal consultation with the USFWS re6ulted in a 
request that the area continue to be monitored. A eumey of thti 
surrounding area was done in 1988, and no evidence of the bird was 
found. 

Brown pelican. This bird is listed by North Carolina as 
being of special concern. 
Cherry Point, ?KALF Bogue, 

It is common in some years at MCAS 
and the Piney Island Bombing range. 

Cooper8 H8wk. 
of special concern. 

This bird is listed by North Carolina as being 
It occurs rarely at MCAS Cherry Point. 

aloeey ibis. 
of special concern. 

This bird is listed by North Carolina as being 

Bombing Range. 
It occurs in the marshes of the Piney Island 

A number of additional listed species occur in the rivers and 
sounds adjacent to MCAS Cherry Point property. Although not 
respoesible for their management, the Marine Corps has the 
responsiblity to evaluate the effect of projects that may impact 
the animals or their habitat. One example is the loggerhead 
turtle, that occur6 in the sound6 and river6 adjacent to MCAS 
Cherry Point property. 

H8argement. Managemkk for the above species at this time 
consists of monitoring the population6 and reVieWing all project- 
and activities for adverse impacts. 

All endangered species are protected by AirStaO Pl710.1R, and w 
the game Warden staff assists state and federal authorities in the 
enforcement of the Endangered Species Act. 

. 
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?I:BEERIEB HAHAQXHHHT 

Yanrguent aO616. The overall goal of the fisheries management 
program is to provide quality recreational fishing for military 
personnel and their dependents, civilian employees, and the public 
as guests. A secondary goal is to provide an esthetically 
pleasing pond environment where families or individuals can 
conveniently fish with a minimum inVeSbaent in equipment. 
or competition fishing is not a goal of the program. 

Trophy 

Ym8gueat Progru. The present program COnSiStS of the intensive 
management of four fresh water ponds. Each pond is managed as a 
complete ecosytem, which include6 maintaining the physical 
structure of the pond, monitoring water quality, managing the 
fish, and monitoring activity that takes place in the watershed. 

In addition to pond management, the Fish and Wildlife Division 
assists local fishermen organizations, the NCWRC, and the NC 
Division of Marine Fisheries with habitat projects and regulation 
enforcement on the waters adjacent to Cherry Point. 
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ai8tory. Bartlett Pond construction started in 1953, and was - 
completed in 1956. Another, smaller pond was created just below 
the original pond in 1964. In 1979, a contractor rebuilt the 
lower dam and removed the original dam, creating a single, larger 
pond. An original stocking of largemouth bass, bluegill, and 
redear Sunfish in 1979 and 1980 failed, producing a pond with only 
a stunted population of bluegill. In addition, a drought delayed 
the filling of the pond and caused problem6 with alligatorweed. A 
decision was made to drain the pond, remove the existing fish 
population, and spray the alligatorweed with an approved 
herbicide. The pond was refilled in 1982 and stocked with bass, 
bluegill, redear sunfish, and channel catfish. Since then the 
pond has produced excellent fishing, and bass up to 7-l/2 pounds 
and channel catfish up to 13 pound6 have been caught. Special 
size and creel limits (number of fish per person per day), have 
prevented over harvest of bass and catfish. 

Continuing problems of overpopulation of bluegill and poor 
reproduction of largemouth bass were combatted by shoreline 
rotenone treatment to reduce number6 of small bluegill, and by 
stocking-additional fingerling and adult bass over a three year 
period. The program was sucessful, and bass reproduction has been 
excellent. Fewer bluegill6 are present and their average size is 
larger. 

Xuhaguent . Bartlett Pond is being managed for largemouth basr 
with bluegill and redear sunfish and channel catfish as addition- 
species. Special regulations allow the taking of only one 16 inch 
or larger bass per day per person. This prevents an over harvest 
of bass. This regulation will stay in effect as long a6 the 
emphasis 16 on bass production. The pond will be sampled each 
summer to determine bass and bluegill spawning succe66. 
Additional bass will be stocked if necessary. 
will be controlled with rotenone as necessary. 

Bluegill numbers 
Channel catfish, 

which normally do not reproduce well in small ponds, will be 
stocked from the Main Gate Pond as they are available. 

Aquatic weeds, particularly alligatorweed, have been a problem 
in this pond. Alligatorweed flea beetles have been used as a 
control measure, and will continue to be used when are available. 
Approved aquatic herbicides will be used if necessary. 

Increasing fishing pressure and vehicle traffic has caused some 
erosion problems around the pond. 
reseeded in 1987. 

One area was reshaped and 
Changes in the traffic pattern and parking 

areas will be made as necessary to reduce erosion ,and siltation 
problems. 

A fish feeder was installed in 1985. Supplemental feeding to 
increase growth rates of fish is ,done from March to October. 

is 
The pond has been regularly fertilized since 1983. Fertilization 

used to increase fish production and reduce problems with 
aquatic weeds. A bloom of planktonic microscopic algae stimulated 
by the fertilizer colors the water a pea-soup green and prevents 
light from reaching the bottom of the pond. Seeds and Seedlings W 
of aquatic plants have difficulty becoming established under the 
low light conditions. Some types of filamentous algae ("pond 
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6cu.m") that grow on the bottom and then float to the rurface are 
al6o controlled. A heavy 6cum of a cold water algae that forms 
in April and May is not controlled by this method, but this 
particular species disappears when the water warms up in'June, and 
is only a temporary problem. Non-toxic algacides will be used to 
help break up the floating mats if necessary to make fishing 
easier. 

Physiaal Urd Limnologioal IafO~~tiOa. Bartlett Pond is 
approximately 4.5 surface acres in size. The deepest point, near 
the riser pipe, is 13 feet deep. The average pH is 6.5. 
alkalinity is 40 mg/l. 

Average 
Dissolved oxygen levels are normally 

sufficient down to a depth of six or seven feet.during the summer. 
No fish kills have been recorded. Maximum recorded surface 
temperature is 95F. Deep water normally remains in the low 70'6 
during the hottest part of the summer. The water level normally 
drops a foot or two during summer droughts. The trash rack is a 
deep water draw-off design with a drain valve. 
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HiStO-. Catfish Pond was constructed in 1962. Originally named 
mSnake Pondn, the name was changed in 1973. A horse stable and 
pasture was COnStruCted in the watershed of the pond about 1970. 
Drainage from the pastures produce6 nutrient6 that contribute to 
eutrophication and water quality problems. LOW dissolved oxygen 
levels occurred during the summer, and aquatic weeds have caused 
considerable problems also. In 1985, the dam was rebuilt and a 
water control structure installed to replace a simple overflow 
pipe. The pond was stocked with largemouth baS6, bluegill, redear 
sunfish, and channel catfish. The pond was reopened to fishing on 
12 July 1986. Fishing was excellent for large bluegill and small 
largemouth bass. 

During the summer of 1986, low oxygen levels required emergency 
aeration to prevent a serious fishkill. A paddlewheel aerator was 
constructed and used sucessfully. In addition, a temporary 
aerator/circulator device using a surplus air compressor and a 
homemade diffuser was inStalled. A more powerful commercially 
manuf'actured Unit was installed in 1987.' Since then, summer water 
quality.fias improved significantly. 

Nmrgomeat. Catfish Pond is being managed primarily to provide 
fishing for large bluegill and redear sunfish. Historically, 
overpopulation of bluegill has not been a problem. This may be 
due to the limited spawning area available. Lower reproduction 
result6 in less competition for food, 
reach larger sizes. The limit on bass 

and the fish grow faster ai- 
is one 16" or larger fish 

per day per person. There is no size or creel limit on bluegill 
or redear sunfish. The limit on channel catfish is four fish per 
day, 14 inches or larger. Bluegill and channel catfish are 
supplementally fed with floating pellets dispensed by an automatic 
fish feeder. 

The pond is sampled during the summer to determine growth and 
reproductive success of sunfish and largemouth ba66. Water 
quality is monitored frequently, especially during warm weather. 
Supplemental stockings of channel catfish from the Main Gate Pond 
are made to maintain good tishing for this species, which does not 
readily reproduce in small ponds. Fish 8-12 inches long are 
required for stocking because bass will eliminate smaller fish. 

Due to water quality and aquatic weed problems, fertilizer 
cannot always be applied to the pond in "textbook" fashion as it 
is used in Bartlett Pond. Application6 of fertilker when large 
amounts of macrophytes are present will only increase the problem. 
Fertilizer has been Used when condition6 are favorable, 
st,.$mulating a bloom of planktonic algae that clouds the water and 
prevents growth of filamentous algae and submerged aquatic plants. 
The plankton also creates additional food at the bottom of the 
food chain and increases fish production. 

Aquatic weed management is an integrated 6ystem using 
mechanical, biological, and chemical methods. In 1986, 75 
triploid white amur (grass carp) were stocked to help control an 
infestation of submerged aquatic plants. Some control was noted,* 
but it i6 believed that some of the fish may have died during the 
summer of 1986 when disolved oxygen problem6 were noted. Another 
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stocking was done in 1988 with much better results. Alligatorweed 
flea beatles are released on an annual basis if they are 
available. They have provided a low cost way of reducing annual 
growth of alligatorweed, an emergent plant that is not readily 
controlled by white amur. Applications of non-toxic copper based 
algacides were oucessful in reducing filamentous algae in 1987, 
and will be continued when needed. More poerful herbicides will 
be used on emergent weeds like alligatorweed and smartweed only if 
necessary. 

Hechanical methods of weed control, utilizing a large rake 
pulled from a shore based bulldozer winch, were very sucessful in 
opening up a thick stand of smartweed in 1986, just prior to 
opening the pond for fishing. 

Physic81 6aU Liaaologic81 Iaforutioa. Catfish Pond is 
approximately 5.0 surface acres. The deepest point is in the 
center of the pond at 11 feet. The average pH is 6.5. 
alkalinity is 45 mg/l. 

Average 
Dissolved oxygen levels can become 

critical during June and July. Several fish kills have occurred 
as a.result. Before installation of-the aerator/circulator 
Catfish Pond did not stratify in the classical sense, but did 
exhibit-a definite negative grade in the oxygen and temperature 
profiles from surface to bottom from May-September. This 
condition was easily disrupted by summer storms, resulting in a 
mixing of the pond and a temporary reduction of oxygen levels. 
The compressor system circulates pond water, reducing temperature 
and oxygen differences between surface and bottom waters. The 
resulting isothermal condition helps to stabilize the pond against 
the effect of summer storms. 
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aiaory. Duck Pond was constructed in 1969 a6 a greentree 
resevoir for waterfowl. Unfortunately, the dam was not fitted 
with the drain valve that is essential to managing a waterfowl 
impoundment. Greentree resevoirs must be drained during the 
spring and summer months to allow the oak6 and other waterfowl 
food producing trees to survive. In the case of Duck Pond, it 
quickly became a "brown tree" resevoir a6 the flooded, standing 
trees died. The value of the area for Waterfowl was greatly 
reduced, and fishing was nearly impossible due to the jumble of 
stumps and fallen trees. 

A program was initiated in 1974 to drain the pond, remove the 
fallen timber, and rebuild the dam. The project took three years 
to complete. The dam was rebuilt by Marine COrpS Engineer6 under 
the supervision of the local Soil Conservation Service (SCS) 
agent, Howard Garner. The SCS also provided the construction 
design. The pond was stocked with largemouth ba66, bluegill, and 
redear Sunfish. Fishing was only fair for ba66 due to a slow 
growth rate. Fishing for'bluegill was good on occasion. 
Remaining stumps and underwater snags still made navigation 
difficul;t. 

In 1986, the pond was drained to remove some of the remaining 
stumps and snags and to reshape the upper end of the pond. Many of 
the bass were netted and transferred to Bartlett Pond while the 
pond was draining. Several week6 of removing and/or burning 
Stump6 and fallen timber was followed by removal of the remainin 
small fish, using rotenone. The pond was refilled and stocked W 
with 4,000 channel catfish. An automatic feeder was installed. 
In the fall of 1987 and 1988, rainbow trout were stocked for a 
spring put and take fishery. 
the winter, 

The 6-8” trout grew to 9-13" over 
and fishing was allowed starting on March 1. In both 

years, it was felt that all the available fish were caught by the 
end of the month. 
survival. 

Summer temperatures are much too high for trout 
Largemouth bass were stocked in 1988 to control 

bluegill6 that had escaped the fish removal in 1986. 
The trout program was discontinued because it was felt that the 
Largemouth bass would' eat the fingerling trout. 

Xanagament. 
chemically, 

Duck Pond is very different, both phy6ically and 
from Bartlett and Catfish Pond6. Duck Pond is a 

woodland pond with a large forested waterohed. Then are no 
building6 within 1000' of the water. The water i6 of much lower 
fertility and has a brownish, humic color. 

Management will focus on maintaining a ba6s/bluegill fishery. 
Or,$ginal Stocking6 of channel catfish did not do well, and are not 
planned for the future. 
due to the low alkalinty. 

Fertilization of the pond ir not practcal 
The pond is limed every 3-4 years to 

increase fish growth and survival. Size limits on the fish will 
be the same a6 Bartlett and Catfish POnd6. Water quality and fish 
growth and reproduction will be 6ampled each year. 

Aquatic weed6 have not been a significant problem due to the 
steep bank6 and dark water, but alligatoweed is present and may* 
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require some control. Submerged aquatic plants cause minor 
problem6 in some year6, and the pond will be evaluated for a 
stocking of white amur. 

The pond's status a6 a quiet, woodland pond will continue to be 
maintained. Some road access realignment is planned to reduce 
vehicle traffic adjacent to the pond. This Will help reduce the 
erosion problem6 that are being experienced at Bartlett Pond. 

Phyaiarl md Liurologiaal Inforrrtion. Duck Pond is about 7.5 
surface acre6 in size. The water ha6 an average alkalinity of 10 
mg/l and a pH of 6.0. The deepest spot, near the dam, is 15 feet 
deep. The watershed is large for the size of the pond, and as a 
result the pond stays full except during extreme droughts. The 
pond has a high flushing rate and treatment6 such as liming do not 
last a6 long a6 they would in Catfish or Bartlett Ponds. The 
water Control is a simple riser tube With trash rack and drain 
valve. 

. , 
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Hi8tory. The Main Gate Pond was constructed about 1977 a6 part-f 
a beautification and landscaping project. No fishing has been 
allowed. In 1984, the pond was sampled for water quality to 
determine the potential for raising channel catfish. The water 
chemistry and oxygen levels appeared adequate. The pond was 
partially drained and existing fish removed. The pond was stocked 
with 1,400, 3-4" channel catfish. The fish were hand fed a 
commercial fish food until June, 1985, when netting and 
electrofishing were used to remove the fish for transfer t0 
Bartlett Pond. About 350, B-14" fish were transferred. Stump6 
and snags on the bottom made netting difficult. Lack of a proper 
Water control structure necessitated the use of pumps to lower the 
water level. Growth rates and survival of the initial stocking 
were good enough to justify the expenditure of fund6 to make the 
operation more efficient. In 1986, HQMC fund6 were provided and a 
contractor installed a flashboard riser type structure. The water 
level can now be lowered without having to use pumps. an 
automatic fish feeder was installed. 
for construction, 

While the pond was drained 
fish and Wildlife Division personnel removed a 

large number of stumps and snags from the bottom. The pond was 
refilled and stocked with 1,000 channel catfish fingerlings in 
November 1986. 

Management. 
catfish. 

The pond is managed as a grow-out pond for channel 
Fingerling6 are stocked and raised to B-12" for transf 

to Bartlett and Catfish Ponds. The pond is treated with rotenore 
to remove wild fish before stocking, when necessary. 
will be allowd in the pond. 

No fishing 
The pond area ha6 a flock of domestic 

duck6 and geese that do not seem to be bothered by the fish 
raising operation. 

Physical and Limaological Information. The Main Gate Pond is 0.84 
surface acres with a volume of about 2.52 acre feet. The 
alkalinity is about 100 mg/l and the pH was measured at 8.0 on 29 
July 1985. The deepest point is about 5' near the water control 
structure. Oxygen levels are sufficient for fish throughout the 
water column, even during the summer. 
prevent6 the pond from stratifying. 

Apparently wind action 
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Wildlife law enforcement is a cooperative effort at ?¶CAS Cherry 
Point. U.S. Fish and Wildlife Service agents, NCWRC enforcement 
officers, MCAS Fish and Wildlife Division Game Wardens, and MCAS 
Military Police all have jUri6diCtiOn. 

The WCAS Game Warden6 assigned to the Fish and Wildlife Division 
of the NFEA Department are the primary wildlife law enforcement 
personnel. State and federal authorities have the right to 
initiate investigations at ?¶CAS Cherry Point, but in mO6t cases, 
violations are referred to them through Station authorities. 

The present T/O provides five billet6 for Gee Wardens, four 
military and one civilian. Two of the military billets are Fleet 
Assistance Program (FAP) billet6 that provide personnel for one 
year assignments. A single billet for a civilian Chief Game 
Warden was added to the T/O after G manpower review in 1985. A 
ceiling point for the position ha6 not been provided so the billet 
was never filled. 

. The.Grime Warden positions are not full time law enforcement 
positions. The Game Warden staff provide6 manpower for a variety 
of Fish and Wildlife and FOreStry projects. These include 
maintenance of forest access roads, preccribed burning, planting 
wildlife'food plots, pond maintenance, and animal damage control. 
A hunter check station is manned by the warden6 seven days a week 
from 1 September until 1 Jan. 

Training is provided in-house and by the DOD Game Warden School. 
Funding is provided by CMC for the DOD School. Emphasis on 
technical training has been increased, and this trend will be 
continued. 

Violators of AirStaO P1710.1K (SOP for Hunting, Fishing, 
Trapping and Boating at MCAS Cherry Point and Outlying Fields) 
appear before the Station Inspector. Typical penalties involve 
loss of privilege6 for l-12 months. Violation6 of state or 
federal regulation6 are referred to the NCWRC and prosecuted 
through the state court system. 
satisfactory. 

This system ha6 proven to be very 

the USFWS. 
Cases involving endangered species are referred to 
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TUTUBR pLAya, PRIORITrm, UJD aRmnxEnnATIon8 

Two important change6 have been implemented Since the 1978 Fi6 Y 
and Wildlife Management Plan. Fish and game management program6 
have been improved and stabilized by providing a professional 
biologist with full-time wildlife program duties. Prior to 1981, 
the wildlife biologist and game warden6 Spent considerable time 
performing pollution control duties. A continuing source of funds 
through HQMC has also had a significant stabilizing influence. As 
a result of these changes, discontinuous wildlife projects have 
evolved into stable programs. Ongoing programs provide a much 
greater suCCe66 rate and return for time and money invested. 

A second major accomplishment ha6 been the integration of fish 
and wildlife management program6 into the overall facilities 
planning, development, and management process at MCAS Cherry 
Point. Better coordination and more 6upport from other 
department6 has helped protect fish and wildlife resources and 
created a stronger program. 

The fish and wildlife program now ha6 a much better base from 
which.'to expand and improve. At the present staffing level, 
emphasis will be on improving existing programs. In some cases, 
existing programs have been altered to allow more work on a new 
program. For example, some data collection work associated with 
the deer management program was recently,reduced to allow an 
increased focus on small game management. All new projects and 
programs will be evaluated for their impact on existing programs. 

New program6 in the planning stages, recommendation6 for 
improvements, and deficiencies in existing program6 are listed 4 
below: 

Staffing. Filling the vacant Chief Game Warden billet would 
significantly improve the wildlife law enforcement program. A 
civilian billet provide6 more continuity and helps justify a 
higher level of training. Because the game warden staff is 
involved in all parts of the fish and wildlife and forestry 
programs, a civilian supervisor would benefit a number of 
programs, not just law enforcement. Rapid turnover of military 
personnel is a major impediment to maintaining a fully trained, 
experienced staff. Filling the Chief Game Warden Billet would 
also free the Fish and Wildlife Manager from daily supervision and 
training of the game warden staff. More time for planning and 
improvement of programs would result. 

Big cam.. Establishment of a healthy flock of wild turkey6 is 
the number one priority. Efforts will be made to obtain birds for 
stocking from the NCWRC. Evaluation of trophy deer management 
programs will be another priority. 

Small CJuuo.~ InCreaSed effort for small game management will be 
concentrated on MCOLF Oak Grove. Increased potential for 
waterfowl management at MCAS Cherry Point will probably result 
from the increase in habitat created by an expanding beaver 
population. It is not known at thi6 time whether or not the fuw 
and staff will be available to exploit this opportunity, or what 
type of work would be most beneficial. 
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Rtndeagerod Ipeaios. A eurvey for endangered species, especially 
plants, 16 needed to a6SiEt B¶CAS Chew Point in Complying with 
federal and state requirements. Plans are allready being made to 
contract with the NC Natural Heritage Program to conduct the 
surveys. 

Non-gamo'wildlifo. An increased public awarenes6 of fish and 
wildlife resources at MCAS Cherry Point is a goal of the non-game 
program. At present staffing levels, a program for outdoor 
education cannot be developed or implemented. The potential 
exists for an interpretive nature trail and outdoor education 
center at the Bartlett Pond area. 

Furbouer Wanaguent and Aa-1 mge Control. Monitoring and 
managing the expanding beaver population is a new program that 
6hOUld be manageable with present resources. 

Fisheries Xmagemeat. Improving the water quality at Catfish 
Pond.will be a -high priority project. In addition, it is 
recommended that the game warden staff be relieved of their 
reSpOn62bility for mowing the grassed areas around the ponds. 
This work should be performed by a mowing contractor, giving the 
warden staff more time for other projects. 
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APPENDIX B 

Waterfowl Specioa Occurring rt MCAS Cbmrry Point 

Common 

Wood duck 
Ruddy duck 
Greater *coup 
Lessor scrup 
Canvasback 
Buffleherd 
Hooded Merganser 
Red-breasted merganser 
Ringnecked duck 
Black acoter 
Surf scoter 

Bar0 . 
. 

Shoveler 
Green-win&d teal Blue-winged teal 
Mallard 
Wigeon 
Oadwall 
Common merganser 
Redhead 
Tundra swan 
Cananda goose 
Black duck 
coot 
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III. MARINE CORPS AIR STATION CHERRY POINT 

A. GENERALLANDUSE 

Marine Corps Air Station (MCAS) Cherry Point was authorized in 
1941, and was created from private land and land belonging to the 
U.S. Forest Service (land west of Slocum Creek). Among the 
private land were 4,911 acres belonging to the North Carolina 
Pulp co. It is known that some land was in agricultural use, but 
acreage is unknown. 

MCAS Cherry Point comprises 11,700 acres, of which 6336 acres 
(54%) is forested. The remainder is in military use for 
operations, training, maintenance, construction, supply, housing, 
support facilities, and utilities. The majority of military use 
facilities are located in the central and south-central portions 
of the Air Station. The majority of forested lands are located 
in the northwest, north-central, and southeast portions of the 
Air Station. Much of the forested land is used for training 
purposes. Pine is the dominant canopy tree, with Loblolly Pine 
(Pinus taeda) covering about 4,000 acres. Mixed pine and 
hardwoods cover about 1,200 acres. Some forested lands are 
managed for natural and scenic values. These include major road 
corridors; riparian, beach, and bluff areas along the major river 
and creek systems, including their tributaries; areas containing 
federally designated endangered, threatened, or rare.species; and 
forests adjacent to some residential areas and the Air Station 
golf course. Other forested lands are managed for even-age 
timber production, and to enhance wildlife populations, such as 
by maintaining wildlife food plots. Although there is a recent 
history of prescribed winter burning in MCAS Cherry Point 
forests, shrub dominance of the ground layer and the near-absence 
of Wiregrass (Aristida stricta) indicate a long historical period 
without fire. It is also possible that land uses, such as 
agriculture, 
contributed 

B. CLIMATE 

MCAS Cherry Point experiences hot and humid subtropical . - 
and cool temperate winters with below-freezing periods. - . . . 
occurs throughout the year, but snow accumulation is rare. 
According to data recorded from 1951 to 1977 at New Bern, N-C. 
(ca. 10 miles northwest of the Air Station), the average annual 
temperature is 62.6O F. Average temperature is highest in July 
(79.40 F) and lowest in January (45.2O F). Average annual 
precipitation is 54.5 inches, with an average of 30 inches (55%) 
fallicg during the May-September vegetation growth season. 

prior to the establishment of the Air Station 
to the loss of Wiregrass. 

summers 
Rainfall 
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C. PHYSIOGRAPHY, TOPOGRAPHY, AND GEOLOGY 

The land surface of MCAS Cherry Point is part of the Talbot 
Terrace Plain formed of unconsolidated sediment deposits. These 
sediments were deposited and reshaped during several cycles of 
coastal emergence and submergence from the Cretaceous period to 
the present. It is characterized by broad, flat terraces between 
the major stream valleys. The terraces slope rather abruptly to 
stream and tributary valleys, tending to be steeply sloped near 
outlets, and more shallowly sloped inland. Elevation ranges from 
sea level along the shores of the Neuse River, Slocum Creek, and 
Hancock Creek, to 25-33 feet on the terraces between the stream 
systems. The terraces primarily support pine forests, the stream 
slopes support hardwood forests, and the small stream floodplains 
support cypress-hardwood forests. 
Neuse River, 

Freshwater marshes fringe the 

tributaries. 
Slocum Creek, Hancock Creek, and their major 

A few small ponds are located in forested areas of 
the terraces. 

D. HYDROLOGY 

The action and chemistry of water are critical elements in 
shaping the-. terrain and regulating natural community types. In 
the terrestrial and palustrine freshwater communities, the 
volume, seasonality, duration, and periodicity of precipitation 
strongly influence natural community structure and composition. 
Soil moisture is regulated by topography, substrate composition, 
and elevation above groundwater. Groundwater is near or at the 
surface in the broad, level terraces. The soils are poorly 
drained due to the low relief and the water retention capacity of 
loam. The best drained soils are above the slopes along the 
stream valleys. 

The many small tributaries of the larger creeks are fed by 
groundwater, and stream flow is intermittent, especially inland. 
Although precipitation is greater during the growing season, this 
increase is offset by evapotranspiration, the combination of 
evaporation and the release of water vapor by plants during 
photosynthesis (transpiration). Groundwater and small stream 
levels therefore tend to be higher during winter. The Neuse 
River, Slocum Creek, Hancock Creek, and their larger tributaries 
are drowned valleys subject to daily freshwater (to slightly 
brackish) tidal fluctuations.' These drainage systems are 
occasionally flooded by storm tides. 

E. -SOILS 

The Loils of the broad interstream terraces are poorly drained. 
Their topsoils are composed of loamy sand or sandy loam, and are 
strongly to very strongly acid. The dominant soil types on the 
terraces are Rains, Goldsboro, Onslow, and Lynchburg. These 
soils support pine forest, 
Ultisol Variant) community. 

including the Wet Pine Flatwoods (Wet 
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The better-drained stream slope topsoils are composed of loamy 
sand over a sandy clay loam subsoil, and are strongly to very 
strongly acid. Sudfolk loamy sand is the dominant slope soil 
tme, and primarily supports the Mesic Mixed Hardwood Forest 
community type. 

The floodplains of small streams above tidal influence contain 
poorly to very poorly drained soils composed of mucky and sandy 
loams that are strongly to extremely acid. Masontown mucky loam 
and Muckalee sandy loam are the dominant soil types in small 
stream floodplains, and support the Coastal Plain Small Stream 
Swamp (Blackwater Subtype) community type. 

Low upland terraces adjacent to the Neuse River and the larger 
creeks contain moderately well drained soils composed of lightly 
acid to very strongly acid loamy sand. Seabrook loamy sand is 
the dominant soil type, and supports the Coastal Fringe Evergreen 
Forest community type., 

Shoreline flats along the Neuse River, larger creeks, and mouths 
of tributaries contain soils subject to daily tidal flooding. 
They are composed of slightly acid to moderately alkaline muck. 
Lafitte muck is the dominant soil type, and supports the Tidal 
Freshwater Marsh (Oligohaline Variant) community. 

F. NATURAL DISTURBANCES 

Prehistorically, natural fires likely were an important component 
of the pine communities dominating the broad interstream 
terraces. This is inferred from the soil types, the current 
domination by pine, and the remnant populations of such fire- 
dependent species as Longleaf Pine (Pinus palustris) and Spring 
Goldenrod (Solidaao verna). The current domination by Loblolly 
Pine and the near-absence of Wiregrass suggest an extended period 
of fire suppression historically. Fire is the dominant natural 
influence in Longleaf Pine communities. In wet pinelands, fire 
suppresses Loblolly Pine, hardwood trees, and shrubs, and favors 
a diverse herb layer. Although the historical natural fire 
frequency at any given site is not known, the average is believed 
to be every 3-5 years for Longleaf Pine communities. This 
frequency is optimal for Longleaf Pine reproduction. Also 
critical to community structure and composition is the 
seasonality of fire. Although natural fires can occur at any 
time of the year, the dominant natural fire season is May to 
July. It is these growing season fires that most suppress 
hardwood development and favor the diverse herb layer 
characteristic of Longleaf Pine .communities. 

The Grdwood forests of small stream slopes and the Loblolly Pine 
forests of larger stream terraces are not fire-dependent 
communities, as they are naturally protected from fire by their 
position in the landscape. 
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Shorelines of the Neuse River, the larger creeks, and the mouths 
of their tributaries are subject to storm floods. These floods 
are short-term events, but can impact shoreline communities, 
particularly if salt levels are increased. Impacts are most 
likely to occur above the mouths of small tributaries, where more 
frequent storm flooding would favor the Tidal Freshwater Marsh 
community, and less frequent flooding would favor the Small 
Stream Swamp community. 

G. NATURAL COMMUNITIES AND RARE ANIMAL AND PLANT SPECIES 

1. Summarv of Exemnlarv Natural Communities and Rare 
Smecies. 

The following exemplary natural communities and rare animal and 
plant species occur at MCAS Cherry Point: 

EXEMPLARY NATURAL COMMUNITIES 
Coastal Fringe Evergreen Forest 
Mesic Mixed Hardwood Forest 
Tidal Freshwater Marsh 

(Oligohaline Variant) 

NATURAL AREA 
Tucker Creek 
Tucker Creek 
Tucker Creek 

RAREANIMALS 

COMMON NAME (LATIN NAME) STATUS 
CRITICAL AREA NAME QUAD US/NC 

Black Bear (Ursus americanus) SR 
Hancock Creek Cherry Point CP-9c 

American Alligator (Allicrator mississipniensis) 
Slocum Creek & Tributaries Havelock T/T 

CP-5a 
Hancock Creek Cherry Point CP-9a 

Pigmy Rattlesnake (Sistrurus miliarius miliarius) SR 
. NC 101 Housing Area Havelock CP-12 

Bridle Shiner (Notronis bifrenatus) 
Slocum Creek & Tributaries Havelock CP-5b 

SC 

Graceful Clam Shrimp (Lvnceus crracilicornis) SR 
Half-acre Pond Cherry Point CP-10 
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RARE PLANTS 

COMMON NAME (LATIN NAME) 
CRITICAL AREA NAME QUAD SITE 

a Gerardia (Aaalinis m. 1, possible new species) 
Live Oak Point Cherry Point 

Chapman's Sedge (Carex chanmanii) 
Miry Branch Havelock 
North Prong Bartlett Creek Havelock 
.Ridge and Ravine Creeks Havelock 
Tucker Creek Tributary Havelock 
Anderson Creek Tributary Havelock 

Winged Seedbox (Ludwiuia alata) 
Sandy Run Havelock 

Spring Goldenrod (Solidaso verna) 
Orange Road Flatwoods Havelock 
Bartlett Pond Powerline Havelock 
Cinder Road Flatwoods Havelock 
Area 4 Flatwoods Havelock 

CP-bb 

CP-3 
CP-6a 
CP-7 
CP-2 
CP-1 

CP-5c 

CP-4 
CP-6b 
CP-8 
CP-11 

STATUS 
US/NC 

none 

c2/c 

SR 

C2/E 
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2. Natural Communities 

A natural community is defined as a distinct and reoccurring 
assemblage of populations of plants, animals, bacteria, and fungi 
naturally associated with each other and their physical 
environment. A natural community thus combines biological and 
habitat elements. It is important to note that only land in an 
approximately natural state (i.e., with a structure and 
composition resulting from natural processes) is classified as a 
natural community. 

Loblolly Pine dominates much of the forested land on the broad 
interstream terraces of MCAS Cherry Point. Based on soil types 
and relict species components, it is probable that the indigenous 
natural community type over much of the terrace lands is the Wet 
Pine Flatwoods (Wet Ultisol Variant) community, in which Longleaf 
Pine and Wiregrass are prominent or dominant. This community 
type is poorly developed at MCAS Cherry Point, possibly due to an 
extended historical period of fire suppression, or to some prior 
land use such tree farming or agriculture. The best examples of 
the Wet Pine Flatwoods community are found west of Orange Road in 
the Ordnance Area, where Longleaf Pine remains an important 
component of the canopy; Wiregrass, however, is essentially 
absent from--the ground layer. 

The slopes, low terraces, valleys, and shorelines of the major 
drainage systems of MCAS Cherry Point have been less impacted by 
current and former land uses, and extensive areas of good to 
excellent natural communities remain. The Mesic Mixed Hardwood 
Forest community type occupies the slopes above the small 
tributary streams flowing into the tidal creeks. Important 
components of this community include Sweet Gum (Liauidambar 
stvraciflua), White Oak (Quercus alba), Pignut Hickory (Carva 
slabra), Beech (Fasus arandifolia), American Holly (Ilex onaca), 
and Flowering Dogwood (Cornus florida). 

The inland floodplains of the tributary streams are dominated by 
the Coastal Plain Small Stream Swamp (Blackwater Subtype) 
community type. Important components of this community include 
Swamp Tupelo (Nvssa biflora), Baldcypress (Taxodium distichum), 
Red Maple (Acer rubrum), and Sweet Gum. 

The Tidal Freshwater Marsh (Oligohaline Variant) community forms 
a fringe along the edges of the Neuse River, Slocum Creek, 
Hancock Creek, and their larger tributaries. Important 
components of this community include Big Cordgrass (Smartina 
cvnosuroides), Black Needlerush (Juncus roemerianus), and Cattail 
(Tvnha latifolia). 

LOW Upland terraces along the larger tidal creeks support the 
Coastal Fringe Evergreen Forest community type. Important 
components of this community include Loblolly Pine, Live Oak 
(Quercus virainiana), Sand Laurel Oak (Q. bemisohaerica), Yaupon 
(Jlex vomitoria), and Spanish Moss (Tillandsia usneoides). 
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The Mesic Mixed Hardwood Forest, Coastal Plain Small Stream 
Swamp, Tidal Freshwater Marsh, and Coastal Fringe Evergreen 
Forest communities are,best developed and most extensive in the 
Tucker Creek and Anderson Creek drainage systems located in the 
northwest portion of MCAS Cherry Point. The creek and tributary d 
valleys and adjacent slopes of this area have been proposed as 
the Tucker Creek Natural Area. Most of this area lies outside 
current intensive military use areas, and serves primarily as a 
recreation and forest management area. The southern portion of 
the proposed natural area lies with the Air Station Ordnance 
Area. Also included is an outlying area named the Ridge and 
Ravine Creeks located north from Roosevelt Blvd. to the Neuse 
River between the road to the officers Club and the road to the 
BOQ. 

The Tidal Freshwater Marsh (oligohaline Variant), Coastal Fringe 
Evergreen Forest, and Mesic Mixed Hardwood Forest communities in 
the Tucker Creek Natural Area have been determined to be 
exemplary natural communities. 

High quality Tidal Freshwater Marsh habitat also occurs along 
Hancock Creek and its tributaries, particularly along Still Gut. 
A disturbed Coastal Fringe Evergreen Forest community is located 
on the barr.ier island at the mouth of Hancock Creek. 

The natural community types summarized in this section are 
described more fully in Chapter X.B, "Summary Abstracts for 
Natural Community Types." The proposed Tucker Creek Natural Area 
is described in Chapter X.A, "Natural Area Descriptions." 

3. Rare Animals 

a) Mammals. 

Black Bear (Ursus americanus), NC Significantly Rare. A Black 
Bear sighting has been documented at MCAS Cherry Point near 
Hancock Creek, and bears and bear signs have been casually 
observed on occasion in all uninhabitated areas of the 
installation. 

b) Reptiles and Amphibians. 

American Alligator (Alliaator mississinmiensis), US Threatened/NC 
Threatened. The American Alligator occurs regularly on and 
adjacent to MCAS Cherry Point. It is common along the mainstream 
and larger tributaries of Slocum and Hancock creeks. However, 
the- larger population and the best habitats are associated with 
Hancock Creek and its tributaries and backwaters. A range of 
alligator size classes from post-hatchlings to adults indicates 
active reproduction and the presence of suitable habitat for all 
life stages on the base. Night surveys from a boat on Hancock 
and Slocum creeks and their tributaries using a 2,000,OO.O candle 
power spotlight detected 12 alligators during about nine hours 
and 15 minutes of survey time. An annual census of alligators in 
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Slocum and Hancock creeks on MCAS Cherry Point could be 
accomplished without a large commitment of time and personnel, 
and could provide an index of abundance that would help determine 
the health of the population through time. A census, plus 
protection of any nest sites that might be found, and enforcement 
of existing laws protecting the alligator appears to be the best 
management strategy. 

Carolina Pigmy Rattlesnake (Sistrurus miliarius miliarius), NC 
Significantly Rare. The Carolina Pigmy Rattlesnake is normally 
found in Wet Pine Flatwoods, Mesic Pine Flatwoods, Xeric Sandhill 
Scrub, and Pine/Scrub Oak Sandhill habitats. Transition zones 
between upland habitats and wetlands appear to be important areas 
for this snake. It has been found on MCAS Cherry Point as 
recently as 1988 - 1989 (William Rogers, personal communication). 
It should be found relatively infrequently at MCAS' Cherry Point 
because of the generally low quality and extent of preferred 
natural communities. Recovery of natural community structure 
through a variety of techniques, including controlled burns, 
should improve conditions for this snake. 

Other listed or candidate amphibians and reptiles that have not 
been found but could occur on MCAS Cherry Point are: Carolina 
Gopher Frog (Rana c. canito), Mimic Glass Lizard (ODhisaurus 
mimicus), and Southern Hognose Snake (Heterodon simus). 
Information about the distribution, habitat, and biology of these 
species is contained in Chapter X.D. 

cl Freshwater Fishes. 

Bridle Shiner (Notronis bifrenatus, NC Special Concern). The 
Bridle Shiner was documented from Tucker Creek in 1960. It has 
not been relocated since, and the record is now considered 
historical. Habitat includes mud-bottomed pools of creeks, often 
in vegetation. The Tucker Creek population may have been 
impacted by an increase in salinity from 3.3 ppt. to 8 ppt., 
which was documented by Rhode, & &. 1979. The species should 
be looked for in areas with a lower salinity. Tucker Creek is 
the only site in North Carolina where this species has been 
recorded. 

d) Crustaceans. 

Graceful Clam Shrimp (Lvnceus aracilicornis, NC Significantly 
Rare). The Graceful Clam Shrimp was documented from a natural 
temporary pool along the northwest side of the northeast 
extension of the runway complex. 
in silze, 

The pond is about one-half acre 
and straddles the pine forest/runway border. Eggs of 

the shrimp are drought resistant and remain viable for several 
years (Taylor 1992). This species is dependent on ephemeral or 
temporary pools and ponds, and would be lost from the site if the 
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pond were filled or average water table levels were lowered. The 
Graceful Clam Shrimp has been found at several Coastal Plain 
sites in North Carolina, but is otherwise known only from four 
counties in Texas and one in Florida. 

More detailed information about the biology and habitat of rare 
animals occurring at MCAS Cherry Point is contained in Chapter 
X.D, "Summary Abstracts for Rare Animals," and Chapter X.E, "Rare 
Species Population Inventory Reports." 

4. Rare Plants 

a) Vascular Plants. Three rare vascular plant species were 
documented from MICAS Cherry Point: Chapman's Sedge (Carex 
ChaDmanii, U.S. Candidate/N.c. Candidate), Winged Seedbox 
(Ludwiuia alata, N.C. Significantly Rare), and Spring Goldenrod 
(Solidaso verna, U.S. Candidate/N.C. Endangered). 

Chapman's Sedge (Carex chanmanii) occurs in the Coastal Plain 
Small Stream Swamp community, where it is found at the upper edge 
of the floodplains of small streams inland from the reach of 
tidal influence. Five populations were *located: at Miry Branch, 
at a tributary of Tucker Creek, a tributary of Anderson Creek, 
Bartlett Creek, and at a tributary of the Neuse River near the 
BOQ. Continued protection of slopes and streambeds will enhance 
conditions for this species. Additional surveys of the extensive 
system of small tributaries associated with the Slocum Creek and 
Hancock Creek drainages will likely locate additional 
populations. 

Winged Seedbox (Ludwiaia alata) occurs in the Tidal Freshwater 
Marsh community, where it is found in the low-herb zone behind 
the taller graminoids like Big Cordgrass and Black Needlerush. 
One population was located: at the mouth of Sandy Run where the 
powerline corridor crosses Tucker Creek. Management for this 
species requires monitoring of water quality in tidal creeks, and 
protection from loss of habitat associated with recreational 
activities (e.g., boat ramps). 

Spring Goldenrod (Solidaao verna) occurs in the Wet Pine 
Flatwoods (Wet Ultisol Variant) community, where it is found in 
recently burned woodlands, thinned woodlands, woodland edges 
created by a roadbed and a powerline corridor, and in a clearing 
in the runway complex. Four populations were located: along the 
edge of and in woods adjacent to Orange Road in* the Ordnance 
Area; in a powerline corridor southwest of Bartlett Pond; in 
woods off Cinder Road south of Roosevelt Blvd.; and in a runway 
compkex clearing and adjacent woods between the runway complex 
and the housing area located on road NC 101. This species is 
fire-dependent for reproduction, and the Wet Pine Flatwoods 
habitat should be burned every J-5(-7?) years. 
natural burning period is May to July. 

The optimum 
This fire regime will 

suppress the woody understory and improve conditions for 
herbaceous species. Fire in Wet Pine Flatwoods habitat that has 
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not been burned for several years may reveal additional 
populations of Spring Goldenrod currently dormant. 
An undetermined and possibly undescribed species of gerardia 
(Aoalinis genus) was found in the Tidal Freshwater Marsh habitat 
along Hancock Creek at Live Oak Point during this survey (LeBlond 
1993). Because of the complexity of this genus, the taxonomic 
status of the Hancock Creek entity could not be determined prior 
to the release of this report. This potentially new gerardia is 
treated as Aaalinis species 1 by the N.C. Natural Heritage 
Program, which has placed it on the plant species Watch List 
until its taxonomic status is determined. It is recommended that 
the shoreline and adjacent slopes of Hancock Creek and its 
tributaries be protected for maintenance of the Tidal Freshwater 
Marsh community and upland ecotone. (NOTE: although technically 
not a rare species, Aaalinis species 1 is accorded a critical 
area description in the following section due to its potentially 
high significance.) 

More detailed information about the biology and habitat of rare 
plants occurring at MCOLF Atlantic is contained in Chapter X.C, 
ttSummary Abstracts for Rare Plants,lt and Chapter X.E, "Rare 
Species Population Inventory Reports." 

b) --- Nonvascular Plants. Nonvascular plants were not covered 
in this inventory. 

H. CRITICAL AREA DESCRIPTIONS 

I. gntroduction - Oraanization of Information 

This chapter contains location maps and descriptions of each 
discrete critical area containing at least one species recognized 
as rare at the federal or state level. The information is 
organized as follows. 

MAPS: Approximate boundaries of each critical area are indicated 
on a photocopy of the U.S. Geological Survey (USGS) topographic 
quad (100%). 

SITE NAME: In most cases, this is based on a prominent natural 
or manmade topographic feature in the immediate vicinity. 

MAP NUMBER: The identifying number for the site on the critical 
area map. 

LOCaTION: In most cases, the location. of a site relative to a 
topographic feature, usually a road, within 0.05 mile. 

SIZE: The approximate acreage of the critical area. 

DATES OF INVESTIGATION: Dates that sites were surveyed during 
the current inventory. Prior rare plant and animal observation 
dates are recorded here when known. 
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OBBERVERS: Names of the researchers or observers who documented 
the occurrence of a rare species or natural community at the 
site. 

NATURAL COMMUNITIES: The names of all natural communities known ..1 
to occur at the site. Schafale and Weakley 1990 is the source of 
the descriptions and names used to determine the natural 
COllDlUIlity types occurring in MCAS Cherry Point. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: A description of the 
quality and condition of the habitat and plant association, 
including any outstanding features. 

EVIDENT AND POTENTIAL DISTURBANCES AND TERE3LTS: A description of 
known and potential impacts to the site, including direct impacts 
(e.g., plow lines, mowing) and indirect impacts (e.g., fire 
suppression). 

MANAGEMENT NEEDS: A description of methods and procedures that 
will restore, maintain or improve natural conditions and 
processes at the site. 

ELEMENT OCCURRENCES: A listing of all rare animals and plants 
documented--at the site, followed by a listing of any exemplary 
natural communities documented at the site. The rare animals and 
plants are categorized by Federal (US) and State Rare (NC) 
status. 

REPORT REFERENCE: Refer to Chapter X.B, "Summary Abstracts for 
Natural Community Types," for descriptions of exemplary natural 
communities that occur at the site. Refer to Chapter X.A, 

-- 

"Natural Area Descriptions," if the site occurs in a described 
natural area. Chapter X.C (plants) and X.D (animals) should be 
consulted for information on specific rare plants and animals. 
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1.1 

2. Critical Area Descriotions and MaDS for MCAS Cherrv 
Point 

SITE NAME: Hancock Creek 

MAP NUMBER: CP-9a and CP-9c. 

LOCATION: Hancock Creek and tributaries from confluence with the 
Neuse River to road NC 101. 

SIZE: Undetermined. The linear extent of Hancock Creek and its 
tributaries within the critical area is about 10 miles. 

DATES OF INVESTIGATION: ca. 1982; 93-5-3, S-10, 9-15, 9-16, 
9-17 

OBSERVERS: R.R. Swaisgood, A.L. Braswell, W. Rogers, C. 
Cheshire, R.J. LeBlond. 

NATURAL COMMUNITY: Tidal Freshwater Marsh is the dominant 
community type. 
are also present: 

Lesser amounts of the following community types 
Coastal Plain Small Stream Swamp, Coastal Plain 

Semipermanent Impoundment (beaver pond), and Cypress--Gum Swamp. 

SOILS: --- Primarily Lafitte muck 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: The Tidal Freshwater 
Marsh is in good to excellent condition. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Some 
accumulation of trash and debris associated with human activities 
is present. Adjacent development could increase siltation within 
the drainage system, 
nesting. 

which could impact alligator habitat or 

MANAGEMENT NEEDS: The quality of aquatic, shoreline, and 
adjacent habitats needs to be monitored and protected. Base 
personnel should be educated about the critical status of the 
alligator. 

ELEMENT OCCURRENCES 
ANIMALS 

US: Alliaator mississinoiensis 
NC: Ursus americanus 



SITE NAME: Live Oak Point 

MAP NUMBER: CP-9b. 

LOCATION: North shore of Live Oak Point, on west shore of 
Hancock Creek 0.45 mile due southeast of the mouth of Still Gut. 

SIZE: l/10 acre, an extent of shoreline 150' x 25.'. 

DATES OF INVESTIGATION: 93-9-15, 9-17 

OBSERVERS: R.J. LeBlond, W. Rogers. 

NATURAL COMMUNITY: Tidal Freshwater Marsh 

SOILS: Lafitte muck at base of Norfolk loamy fine sand upland. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: The fringing marsh 
is in good condition, but poorly developed due to the narrowness 
of the habitat'cause by the upslope gradient. Element (Aaalinis 
species 1) occurs in the forb zone between the taller shoreline 
graminoids and the upland slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Site could be 
impacted by disturbance to uplands causing erosion of bank, and 
by impacts to the water quality of Hancock Creek. 

MANAGEMENT NEEDS: Disturbance to the upland bank should avoided. 
It is recommended that the site be protected as part of a 
management plan for protection of all of the marshlands of 
Hancock Creek. 

ELEMENT OCCURRENCES 
PLANTS 

NC Watch List: Aaalinis species 1 
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SITE NAME: Half-acre Pond 

MAP NUMBER: CP-10. 

LOCATION: Off northwest side of northeast extension of runway 
complex, 0.1 mile north of cemetery mapped on quad. Pond is at 
UTM 296656. . 

SIZE: Pond is 0.5 acre. 

DATE OF INVESTIGATION: 93-4-20 

OBSERVER: A.L. Braswell 

NATURAL COMMUNITY: Temporary pond (Vernal Pool). 

SOILS: Goldsboro loamy fine sand (possibly a Lynchburg fine 
sandy loam inclusion). 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: 
natural depression, 

The pond is a 
but has been impacted by clearing for the 

runway apron. Half of the basin lies in the clearing, the other 
half in the pine forest. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Site has been 
impacted by exposure from clearing for runway apron. The 
critical, temporary nature of the pond is vulnerable to filling 
and to activities that alter groundwater levels. 

MANAGEMENT NEEDS: Site should be monitored frequently for 
sedimentation impacts and changes in pH. Disturbances such as 
ditching, vegetation clearing, 
the vicinity of the pond. 

or logging should be avoided in 

ELEMENT OCCURRENCES 
ANIMALS 

NC: Lvnceus aracilicornis 
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SITE NAME: Slocum Creek and Tributaries 

MAP NUMBER: CP-5a AND CP-5b. 

LOCATION: Slocum Creek from Anderson Creek upstream to the 
crossing of Southwest Prong and East Prong by road U.S. 70, 
including Anderson Creek, Tucker Creek, and Mill Creek. Portions 
of the area occur within the proposed Tucker Creek Natural Area. 

SIZE: Undetermined. The linear extent of Slocum Creek and its 
tributaries within the critical area is about 14 miles. 

DATES OF INVESTIGATION: 93-6-16, 8-18, 9-17 

OBSERVERS: A.L. Braswell, R.R. Swaisgood, C. Cheshire, NREA 
personnel. 

NATURAL COMKUNITY: Tidal Freshwater Marsh is the dominant 
community type. 
are also present: 

Lesser amounts of the following community types 
Coastal Plain Small Stream Swamp, Coastal 

Plain Semipermanent Impoundment (beaver pond), and Cypress--Gum 
Swamp. 

SOILS: Primarily Lafitte muck 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Along Slocum Creek 
proper I natural community quality and integrity is poor to 
moderate. It is good to excellent along Anderson Creek, Tucker 
Creek, Southwest Prong, East Prong, and Mill Creek. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Along Slocum 
Creek, there is much disturbance associated with wastewater 
outfall, stormwater discharge, and recreational facilities and 
activity, including accumulation of trash and debris. There is 
potential for an increase in impacts from current disturbances. 

MANAGEMENT NEEDS: Impacts to slocum Creek from wastewater and 
stormwater discharge, 
mitigated. 

and from trash and debris, need to be 
Base personnel should be educated about the critical 

status of the alligator. 

ELEMENT OCCURRENCES 
ANIMALS 

US: uliaator mississioniensis 
NC: NOtrODiS bifrenatus 
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SITE NAME: Miry Branch 

MAP NUMBER: CP-3. 

LOCATION: Tributary of Sandy Run located 0.1 mile west of Orange 
Road in the Ordnance Area 0.5-l mile north of Slocum Blvd. Area 
occurs within the proposed Tucker Creek Natural Area. 

SIZE: 27 acres 

DATES OF INVESTIGATION: 93-5-12, 10-7 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Coastal Plain Small Stream Swamp, Mesic Mixed 
Hardwood Forest. 

SOILS: Suffolk loamy sand grading upslope/upstream into Onslow 
loamy sand. The floodplain is probably a Masontown mucky fine 
sandy loam/Muckalee sandy loam inclusion. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Grades from moderate 
to good downslope, and from good to excellent downstream. 
Chapman's Sedge (Carex chaomanii) most frequently occurs at the ' 
ecotone of the floodplain and the base of the slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Some logging of 
uplands between stream and Orange Road. No other impacts 
observed. Any new construction on adjacent terrace could lead to 
sedimentation and water quality impacts. 

MANAGEMENT NEEDS: Slopes and floodplain should be managed for 
natural structure and composition. 

ELEMENT OCCURRENCES 
PLANTS 

us: ChaDmanii Carex 
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SITE NAME: North Prong Bartlett Creek (name derived from 
Bartlett Pond) 

MAF' NUMBER: CP-6a. 

LOCATION: Tributary of Slocum Creek located 0.1 mile south of 
Monroe Drive 0.05-0.5 mile west of Roosevelt Blvd. 

SIZE: 16 acres 

DATES OF INVESTIGATION: 93-5-17, lo-25 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Coastal Plain Small Stream Swamp, Mesic Mixed 
Hardwood Forest. 

SOILS: Masontown mucky fine sandy loam/ Muckalee sandy loam 
grading upslope to Suffolk loamy sand. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Floodplain in good 
to excellent condition, but slopes and crest appear to have been 
historically disturbed. Chapman's Sedge (CareX ChaDmanii) most' 
frequently occurs at the ecotone of the floodplain and the base 
of the slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Runoff potential 
where Munroe Dr. crosses prong, which would introduce sediments, 
nutrients, and pollutant% into streambed. 

MANAGEMENT NEEDS: Slopes and floodplain should be managed for 
natural structure and composition. 
crossing should be mitigated. 

Any impacts from road 

ELEMENT OCCURRENCES 
PLANTS 

us: CareX chaumanii 
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SITE NAME: Ridge and Ravine Creeks 

MAP NUMBER: CP-7. 

LOCATION: Small tributaries of the Neuse River north from 
Roosevelt Blvd. between Officers Club and BOQ area. Included as 
an outlier of the proposed Tucker Creek Natural Area. 

SIZE: 58 acres 

DATES OF INVESTIGATION: 93-5-17, 10-25; 94-l-7. 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Coastal Plain Small Stream Swamp, Mesic Mixed 
Hardwood Forest. 

SOILS: Masontown mucky fine sandy loam/Muckalee sandy loam 
grading upslope to Suffolk loamy sand. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Condition of 
floodplain is low to good, the slopes and summits in moderate to 
excellent condition. Chapman's Sedge (Carex ChaDmanii) most 

' frequently._pccurs at the ecotone of the floodplain and the base 
of the slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Streambeds near 
Roosevelt Blvd. have been. channelized, and receive runoff. Some 
disturbance to uplands near Roosevelt Blvd. (clearings, alien 
species). 

MANAGEMENT NEEDS: Road runoff should be directed into catch- 
basins rather than streambeds. Site should be protected from 
further impacts to floodplain and adjacent slopes. 

ELEMENT OCCURRENCES 
PLANTS 

us: ChaDmanii CareX 
NATURAL COMMUNITIES 

Mesic Mixed Hardwood Forest 
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SITE NAME: Tucker Creek Tributary 

MAP NUMBER: CP-2. 

LOCATION: North side tributary of Tucker Creek 0.9 mile due 
northeast of west side base boundary at Tucker Creek. Area 
occurs within the proposed Tucker Creek Natural Area. 

SIZE: 14 acres 

DATE OF INVESTIGATION: 93-9-30 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Coastal Plain Small Stream Swamp, Mesic Mixed 
Hardwood Forest. 

SOILS: Masontown mucky fine sandy loam/Muckalee sandy loam 
grading upslope to Suffolk loamy sand. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: The floodplain and 
slopes are in good to excellent condition. Floodplain is narrow 
and influenced by the mesic hardwood community. Chapman's Sedge 
(Carex chammanii) most frequently occurs at the ecotone of the 
floodplain and the base of the slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: 
observed. 

No impacts 

MANAGEMENT NEEDS: Slopes and floodplain should be managed for 
natural structure and composition. 

ELEMENT OCCURRENCES 
PLANTS 

us: CareX chaomanii 
NATURAL COMMUNITIES 

Mesic Mixed Hardwood Forest 
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SITE NAME: Anderson Creek Tributary 

MAP NUMBER: CP-1.. 

LOCATION: Tributary off southwest side of Anderson Creek 0.65 
mile southeast of west side base boundary at Anderson Creek. 
Area occurs within the proposed Tucker Creek Natural Area. 

SIZE: 7 acres 

DATES OF INVESTIGATION: 93-5-12, 9-30 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Coastal Plain Small Stream Swamp, Mesic Mixed 
Hardwood Forest. 

SOILS: Mapped as Autryville loamy sand, but probably a Suffolk 
and/or Masontown/Muckalee inclusion. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Floodplain and 
slopes in moderate to good condition, but upper slopes and 
summits show signs of historical disturbance. Upstream 
floodplainnarrow and influenced by mesic hardwood community. 
Chapman's Sedge (Carex ChaDmanii) most frequently occurs at the 
ecotone of the floodplain and the base of the slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Old clearings 
and thickets present above stream valley, possibly from past 
timber management and/or training activities. 

MANAGEMENT NEEDS: Slopes and floodplain should be managed for 
natural structure and composition. 

ELEMENT OCCURRENCES 
PLANTS 

us: CareX ChaDmanii 
NATURAL COMMUNITIES 

Mesic Mixed Hardwood Forest 
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SITE NAME: Sandy Run 

MAP NUMBER: CP-SC. 

LOCATION: East shore marsh of Sandy Run where crossed by 
powerline corridor 0.1 mile south of conjunction with Tucker 
Creek. Area occurs within the proposed Tucker Creek Natural 
Area. 

SIZE: 2 acres 

DATE OF INVESTIGATION: 93-10-7 

OBSERVER: R.J. LeBlond 

NATURAL COMMUNITY: Tidal Freshwater Marsh (Oligohaline Variant) 

SOILS: Lafitte muck 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Conditions good, but 
site indirectly impacted by clearing of adjacent powerline 
corridor, thereby improving light conditions. Overall marsh area 
in excellent condition. Winged Seedbox (Ludwiaia alata) occurs 
in the wet,.forb-dominated ecotone between the taller marsh 
graminoids and the upland slope. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Adjacent 
uplands, including low slope, cleared for powerline corridor. 
Removal of adjacent woody vegetation undoubtedly has 
light conditions for herbaceous species. 

MANAGEMENT NEEDS: Maintenance of powerline corridor 
direct impacts to upland/marsh ecotone. Disturbance 
surface should be prevented to protect site from 
erosion/sedimentation. 

ELEMENT OCCURRENCES 
PLANTS 

NC: Ludwiaia alata 
NATURAL COMMUNITIES 

Tidal Freshwater Marsh (Oligohaline Variant) 

improved 

should avoid 
of soil 
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SITE NAME: Orange Road Flatwoods 

MAP NUMBER: CP-4. 

LOCATION: Orange Road shoulders and adjacent west side 
flatwoods, from powerline corridor at Slocum Blvd. to 400 feet 
north of Slocum Blvd. Site within the Ordnance Area. 

SIZE: 2 acres 

DATES OF INVESTIGATION: 92-7-16; 93-5-27, 10-7 

OBSERVERS: R.J. LeBlond, J.O. Fussell, W. Rogers. 

NATURAL COMMUNITY: Wet Pine Flatwoods (Wet Ultisol Variant) 

SOILS: Lynchburg fine sandy loam, approaching ecotone with 
Onslow loamy sand. . 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Condition moderately 
poor due to apparent historical extended period of fire 
suppression. Spring Goldenrod (Solidaao verna) occurs along road 
shoulders with a few plants in adjacent flatwoods. Recent 
prescribed-burn will initiate recovery if followed by more 
periodic burns. Some Longleaf Pine (Pinus palustris) persists in 
the canopy. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Fire suppression 
evident in canopy dominance by Loblolly Pine (p. taeda), dense 
shrub understory, low herb diversity, and near-absence of 
Wiregrass (Aristida stricta). 

MANAGEMENT NEEDS: Flatwoods should be burned every 3-5 years, 
preferably during the May to July natural fire peak period. 
Growing season burns will reduce‘the shrub understory and favor 
herbaceous species. Solidaao verna is fire-dependent for 
reproduction. 

ELEMENT OCCURRENCES 
PLANTS 

us: Solidaao verna 
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SITE NAME: Bartlett 

MAP NUMBER: CP-6b. 

LOCATION: Powerline 
north of graded road 

Pond Powerline 

corridor southwest from Roosevelt Blvd. 
passing south of Bartlett Pond, the corridor 

reaching the graded road 0.1 mile west of Roosevelt Blvd. Site 
is located in powerline corridor midway between Roosevelt Blvd. 
and graded road. 

SIZE: 1 acre 

DATE OF INVESTIGATION: 93-11-12 

OBSERVER: J.O. Fussell 

NATURAL COMMUNITY: None 

SOILS: Goldsboro loamy fine sand at ecotone with Norfolk loamy 
fine sand. 

QUALITY AND INTEGRITY OF NATUWL COMMUNITY: Low. Site is an 
artificially maintained powerline corridor. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Spring Goldenrod 
(Solidaao verna) is favored by removal of woody vegetation, but 
plants are vulnerable to soil disturbances and growing season 
vegetation removal. 

MANAGEMENT NEEDS: Powerline corridor maintenance should be 
performed during the October to March dormant season. Equipment 
that disturbs the soil surface should not be used. 

ELEMENT OCCURRENCES 
PLANTS 

us: Solidaao verna 
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SITE NAME: Cinder Road Flatwoods 

MAP NUMBER: CP-8. 

LOCATION: Flatwoods off west side of Cinder Road 0.225 mile 
south of Roosevelt Blvd. 

SIZE: 1 acre 

DATE OF INVESTIGATION: 93-5-27 

OBSERVER: R. J. LeBlond 

NATURAL COMMUNITY: Wet Pine Flatwoods (Wet Ultisol Variant) 

SOILS: Rains fine sandy loam. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Low. Site appears 
to have undergone an extended period of fire suppression. Only a 
single individual of Spring Goldenrod (Solidaao verna) was found. 
Recent prescribed burn will initiate recovery if followed by more 
periodic burns. 

EVIDENT AND-POTENTIAL DISTURBANCES AND THREATS: Fire suppression 
evident from absence of Longleaf Pine in the canopy, sparse 
herbaceous ground layer, and absence of Wiregrass. 

MANAGEMENT NEEDS: Flatwoods should be burned every 3-5 years, 
preferably during the May to July natural fire peak period. 
Growing season burns will reduce the shrub understory and favor 
herbaceous species. Spring Goldenrod is fire-dependent for 
reproduction. 

ELEMENT OCCURRENCES 
PLANTS 

us: Solidaao verna 
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SITE NAME: Area 4 Flatwoods 

MAP NUMBER: CP-11. 

LOCATION: Runway complex clearing and adjacent flatwoods in 
Hunting Area 4 near south side of base, north of housing area on 
NC 101. 

SIZE: 20 acres 

DATES OF INVESTIGATION: 93-8-16, 12-15; 94-1-T. 

OBSERVERS: W. Rogers, R.J. LeBlond. 

NATURAL COMMUNITY: Wet Pine Flatwoods (Wet Ultisol Variant). 

SOILS: Rains fine sandy loam. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Low to moderate. A 
portion of the Spring Goldenrod (Solidaao verna) population 
occurs in an artificially maintained clearing associated with the 
runway complex. The portion of the Spring Goldenrod population 
in the wooded area has been impacted by timber thinning and fire 
suppression, However, Longleaf Pine remains an important 
component of the canopy. Thinned areas have an open understory, 
while unthinned areas have a dense understory. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Maintenance of 
the runway complex clearing can disrupt the flowering/fruiting 
cycle of Spring Goldenrod. The flatwoods have been impacted by 
clearings and slash associated with timber harvesting. Some 
areas show evidence of fire suppression by the dense understory. 

MANAGEMENT NEEDS: To optimize Spring Goldenrod reproduction, the 
runway clearing microsite should not be mowed or otherwise 
disturbed during the April-September growth and reproduction 
period. The flatwoods should be burned every 3-5 years, 
preferably during the May to July natural fire peak period. 
Growing-season burns will reduce the shrub understory and favor 
herbaceous species. 
adapted species. 

Spring Goldenrod (S olidaao verna) is a fire- 

ELEMENT OCCURRENCES 
PLANTS 

us: Solidaao verna 
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SITE NAME: NC 101 Housing Area 

MAP NUMBER: CP-12. 

LOCATION: Southeastern portion of MCAS Cherry Point 0.15 mile 
north of NC 101, from housing area to 0.15 mile east of housing 
area. One microsite is located centrally in the housing area, 
the other 0.15 mile east of the housing area eastern boundary. 
Habitat with moderate potential for the element (Sistrurus 
mliarius) extends eastward to Hancock Creek wetlands. 

SIZE: 50 acres 

DATES OF INVESTIGATION: ca. 1988/89; 93-5-24 

OBSERVERS: W. Rogers, A.L. Braswell, R.R. Swaisgood. 

NATURAL COMMUNITY: None. Grassy areas and disturbed Loblolly 
Pine/mixed hardwoods. 

SOILS: Rains fine sandy loam and Rains-Urban land complex. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Site disturbed, no 
natural community present. 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Area has 
experienced fire suppression and wide-scale land use impacts. 
Area is small and with much human habitation. 

MANAGEMENT NEEDS: Area impractical for effective natural habitat 
recovery. Base personnel and dependents should be educated about 
the habits and critical status of the Carolina Pigmy Rattlesnake. 

ELEMENT OCCURRENCES 
ANIMALS 

NC: Sistrurus miliarius 
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1.0 ALUMINUM 

Although present in food in Varying amOUnt% aluminum (Al) iS not an essential element for mammals. 
The aluminum content of plants typically depends on the soil aluminum concentration and ranges from 
10 to 30 mg/kg fresh weight; studies have indicated that this element stimulates the growth of several 
pasture plant species (Hackett, 1962). As summarized in Venugopal and Luckey (1978), aluminum is 
not readily absorbed through the skin, and gastrointestinal absorption of ingested aluminum is poor due 
to the transformation of aluminum salts into insoluble aluminum phosphate. The lack of accumulation 
of aluminum in animals with age or of any increase in tissue levels of aluminum following fairly high 
dietary intake, suggests that mammals POSS8SS a homeostatic mechanism for this element. For most 
terrestrial organisms, aluminum compounds are generally not harmful and are considered to be 
toxicologically inert, except in cases of high experimental doses or prolonged inhalation (Venugopal and 
Luckey, 1978). 

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. USEPA (1988a) stated that 
freshwater organisms should not be adversely affected if aluminum concentrations do not exceed 
87 NglL when pH is between 6.5 and 9.0. Some studies have shown that the acute toxicity of 
aluminum increases with pH, whereas other studies found the opposite to be true (USEPA, 1988a). 
The occurrence of pH effects in fish depends on aluminum and calcium concentrations in the water. 
Laboratory studies have established that low pH is toxic to fish, that aluminum concentrations found 
in acidified waters (particularly inorganic monomeric aluminum) are toxic, and that calcium is 
ameliorative (Suter, 1993). 

Sublethal effects were also reviewed by USEPA (1988a). It was found that 169 pg Al/L at a pH of 
6.5 to 6.6 caused a 24 percent reduction in the growth of young brook trout (Sahrelinus fontindis). 
Cleveland et al. (1991) determined that brook trout accumulated significantly higher aluminum residues 
at pH 5.3 than at pH 6.1 or pH 7.2. They also determined that elimination of aluminum during 
depuration was more rapid at pH 5.3 than at pli 6.1 or pH 7.2. Data reported in USEPA (1988a) 
indicated this metal does not bioconcentrate; bioconcentration factors range from 50 to 231 for brook 
trout (geometric mean value = 82). 

2.0 ANTIMONY 

Antimony is frequently associated with nonferrous ore deposits and is commonly encountered in 
industrial environments, including smelters. It is considered a nonessential metal and is easily taken 
up by plants if present in a soluble form (Kabata-Pendias and Pendias, 1992). There are no reports of 
plant toxicity resulting from uptake of antimony. Plants growing in soils contaminated by industrial 
emissions may be expected to contain elevated levels of antimony. 

3.0 ARSENIC 

Arsenic is a relatively common element; its industrial uses primarily center on the manufacture of 
pesticides, wood preservatives, and growth stimulants for plants and animals (USES, 1988a). The 
chemistry of arsenic in water is complex and is a function of chemical, biological, and geochemical 
reactions that interact to control the concentration, oxidation state, and the form of arsenic in water 
(USEPA, 1984a). Arsenic exists in four oxidation states, both as inorganic and organic forms. Its 
bioavailability and toxicity are significantly influenced by the physical and chemical forms of arsenic 
tested, route of exposure, the dose, and species of animal tested (FWS, 1988a). Inorganic forms are 
generally regarded as being more toxic than organic forms, and trivalent forms are more toxic than 
pentavalent species (USFWS, 1988a; USEPA 1984a). Tests conducted to date indicate that this 
contaminant does not readily bioconcentrate (USEPA, 1984a). 

Arsenic is a constituent of most plants, but little is known about its biochemical role. In general, 
arsenic availability to plants is highest in coarse-textured soils having little colloidal material and little 
ion exchange capacity, and lowest in fine textured soils high in clay, organic material, iron, calcium, 
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and phosphate (USWS, 1988aL Reports suggest that plants absorb arsenic passively via the roots 
with water, and that this metal is readily taken up by various plant species (Thoresby and Thornton, 
1979). Apparently arsenic is translocated in plants since its concentration in grain also has been 
reported (Kabata-Pendias and Pendias, 1992). Except for locations where arsenic content is high (e.g., 

W 

around smelters), arsenic is distributed throughout the plant body in non-toxic amounts WWVS, 
1988a). 

Median lethal dietary concentrations for wildlife range from 99.8 mg/kg in cowbirds Mdolothrus 8fer) 
to > 5,000 mg/kg in mallards Ones plaryrhynchos) (NAS, 1977). Very little information exists 
regarding sublethal effects on birds. Chronic arsenic poisoning in mammals is rare, because 
detoxication and excretion are rapid. Chronic toxicity has been associated with reduced growth, 
weakness, dermatitis, liver damage, and decreased resistance to infection. These effects have been 
recorded in various mammals at dietary levels of 5-50 mg/kg of diet (USFWS, 1988a). 

4.0 BARIUM 

The concentration of barium Ba) in natural waters is controlled by the solubility of barite (BaSO,), a 
fairly common mineral. Other factors influencing barium solubility in natural waters include metal oxides 
or hydroxides (Hem, 1970). Sulfates also govern the solubility of barium in soil as do carbonates, and 
it is strongly adsorbed to clays. Although commonly reported in plant tissues, it is apparently a 
nonessential component (Kabata-Pendias and Pendias, 1992). While barium is readily taken up by 
plants in acidic soil, few reports exist regarding its toxicity to plants. Chaundry et al. (1977) reported 
1 to 2 percent barium (dry weight) in plants as highly toxic while 220 mg Ba/kg (ash-free dry weight) 
has been reported to be moderately toxic (Shacklette et al., 1978). Calcium, magnesium, and sulfur 
appear to act antagonistically with barium and may serve to reduce its toxicity (Kabata-Pendias and 
Pendias, 1992). 

5.0 BENZENE 

Benzene is a clear, colorless to light yellow watery-liquid with an aromatic or gasoline-like odor. It can 
b8 highly flammable and is a strong oxidizer. Benzene may form explosive mixtures with many 
perchlorates, fluorides, and nitric acid. 

The primary exposure route for benzene in humans is air inhalation. Exposure to low concentrations 
can cause acute poisoning; chronic exposure can contribute to leukemia. Benzene is a confirmed 
human carcinogen (Group A) by the USEPA. Other potential exposure routes are dermal contact and 
ingestion. Symptoms caused by exposure to benzene include increased body temperature, eye and skin 
irritation, and blood disorders. 

The most significant source of benzene release to the environment is through the volatilization of 
gasoline. Benzene can evaporate easily from surface water or surface soils. Benzene is fairly soluble 
in water. Degradation of benzene can occur in the atmosphere by chemical degradation or in the soil 
and groundwater through biological degradation. 

Benzene is known to be carcinogenic in human and wildlife (ATSDR, 1995). Zymbal gland carcinoma 
has been observed in Sprague-Dawley rats after 50 mgkglday oral exposure for 52 weeks (ATSDR, 
1995). In addition, death has been observed to occur in the rat at 50 mg/kg/day (ATSDR, 1995). 
Immunological and neurological effects have also been observed in laboratory animals after dermal and 
oral exposure to benzene. 

6.0 BERYLLIUM 

The major source of beryllium (Be) in the environment is the combustion of fossil fuels (Tepper, 1972). 
Beryllium enters the waterways through weathering of rocks and soils, through atmospheric fallout, and -) 
through discharges from industrial and municipal operations (USEPA, 1980a). Most common beryllium 
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compounds are readily soluble in water. In aqueous solution, beryllium does not exits as actual Be+’ 
ions but as hydrated complexes. Lilce a number of Other metals, water hardness significantly affects 
the toxicity of this metal. only a limited number of aquatic species have been tested, but the results 
of these tests suggest that freshwater invertebrates exhibit similar sensitivities to this metal, ACut8 and 
chronic toxicities of beryllium to aquatic species occur as low as 130 and 5.3 pg/L, respectively 
(USEPA, 1980aL 

CADMIUM 

To date, no eVid8nC8 exists to suggest that cadmium (Cd) iS either biologically essential or beneficial 
(Venugopal and Luckey, 1978; USFWS, 1985). Freshwater biots are particularly sensitive to this heavy 
metal; concentrations as low as 0.8 to 9.9 pg Cd/L produce lethality among Insects, crustaceans, and 
fish (USFWS, 1935; USEPA, 1985a). This heavy metal does not bioconcentrate to an appreciable extent; 
bioconcentration data listed in USEPA (1985a) for freshwater species range from 3 (brook trout) to 
4190 (caddisfly; Hydmpsyche betted) with a geometric mean value of 404. 

Elemental cadmium is insoluble In water, although its chloride and sulfate salts are freely soluble 
(USiWS, 1935). The availability of cadmium to aqu+tlc biota from their immediate physical and chemical 
environs depends on numerous factors, including adsorption and desorption rates of cadmium from 
terrigenous materials, pH, Eh, chemical speciation, and many other modifiers. Adsorption and desorption 
processes are likely to be major factors in controlling the concentration of cadmium in natural waters and 
tend to counteract changes in the concentration of cadmium Ions In solution (USFWS, 1935). Water 
hardness also alters the bioavailability of cadmium. Adsorption and desorption rates of cadmium are rap&d 
on mud sdkls and par-tides of day, silica, humic material, and other naturally occurring sdkk. It should 
be borne in mind that mobility and availability of cadmium, like most heavy metals, Is a function of a large 
number of interrelated factors (e.g., CEC). Beyer et al. (1935) demonstrated that only a small portion of all 
metals measured In the soil become Incorporated into plant fdiage and suggested that most of the metal 
contamination detected in biota came from aerial deposition. 

Compared to aquatic biota, mammals and birds are relatively less sensitive to cadmium exposure. Adult 
mallards fed a diet containing up to 200 mg Cd/kg survived and exhlblted no loss In body weigM, although 
egg production of laying hens was suppressed (White and Finely, 1978). The lowest oral doses producing 
lethality among mammals were 250 and 150 mg Cd/kg body tieigM in rats and guinea pigs, respectively 
(USEPA, 198!5a). 

8.0 COPPER 

Copper is an essential component of many enzymes, and most animals have some ability to regulate its 
balance. Higher organisms typically employ cellular mechanisms to conserve copper when it is deficient 
and excrete it when body burdens Increase. These copper regulatory mechanisms may succ&sfully prevent 
severe abnormalities if neither periods of deficiency nor excess are extreme (Rand and Petrocelli, 1935). 

The toxicity of copper to aquatic biota has been shown to be related primarily to the activity of the cupric 
ion (CU+~), and possibly to some of the hydroxy complexes. The cupric ion Is highly reactive and forms 
moderate to strong complexes and subsequently precipitates with any inorganic and organic constituents 
of natural waters. The portion of copper present as a free cupric ion is generally low and may be less than 
1% in eutrophic waters where complexation predominates. It appears that organic and inorganic copper 
complexes and precipitates are less toxic than free cupric ion, thus reducing the toxicity attributable to total 
copper. The chemistry of copper complicates the interpretation of its toxicity because the portion of free 
cupric ion present in sdution is highly variable (Rand and Petrocelli, 1935). Like a number of other cation 
metals, both -calcium hardness and carbonate alkalinity are also known to reduce the acute toxicity of 
copper; expression of Virginia water quality criteria allows adjustment for these water quality effects. 
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Data compiled by USEPA (1984b) indicated that both freshwater invertebrates and fish exhibt a wkfe range 
of sendtiMes to acute exposures to copper; Her group appeared to be more sensitive than the other 
to copper. Embryos of the blue mussei and the Pa& oyster were the most sensitive sakwater species 
tested, w&h acute values of 8.8 and 7.8 pg/L respectively. Acute values for saltwater fish ranged from 13.93 
to 41 I .7 pg/L, with embryoiarvai forms more sensitive than aduits. 

9.0 4,4’-DDT and 4,4*-DDD 

Since most of the avaiiabie toxicity data describes the toxic effects of DDT, this discussion wiil focus on 
DDT. DDT has not been marketed in the United States since 1072 but is ubiquitous due to its widespread 
use In previous decades and tts relatively long haif-life. DDT’s dose structural analogs, DDE and DOD, are 
metaboiites of DDT and have also been formulated as pesticides in the past (Hayes, 1982). Because of its 
per&tent nature coupled wkh its hydrophobic properties and soiubiiity in lipids, DDT and its metabdites 
are concentrated from water by aquatic organisms at all trophic levels. It also readily enters the food web 
and is bioaccumuiated by organisms at higher trophic leveis (USEPA, lQ8Ob). 

DDT is intermediate in toxicity to fish In comparison to other chlorinated hydrocarbon pesticides. It is less 
toxic that aidrfn, dieidrin, endrin and toxaphene, but more toxic than chlordane, lindane and methoxychior 
(USEPA, 198Ob). Invertebrates are, for the most part, more sensitive than fish species, but the range of 
species LCZOs for macroinvertebmtes (10,000) is much greater than that for fish (300). The least sensitive 
species listed in USEPA (1980b) was a stonefiy (Refonarcys ce/omica) with .a 98 h LC50 of 1.8 mg/L 
Week-oid cmyfish were the most sensitive reported species (LC80 = 0.00018 mg/L) although lo-week dd 
cmyfish of the same species had an LC!50 of 0.003 mg/L USEPA (1980b) reported that of the species for 
which data were availabie, yellow perch was the most sensitive freshwater species tested (98 h LC50 of 
0.8 pg/L) where as the least sensitive species was the gddfish (98 LC80 = 180 pg/L). 

Bioconcentmtion factors from laboratory tests with DDT and saltwater organisms ranged from 1200 to 78300 
.for fish and sheiifish, respectively (USEPA, 1980b). 

Data for DDE indicate that long-term dietary dosage at 2.8 to 3.0 mg/kg DDE (wet weight) can have adverse 
effects on reproduction of mallards, black ducks, and screech owls. Species that feed on saltwater animals 
containing DDT and its metabdites have exhibited reductions in their reproductive capacity (Rand and 
Petrocelli, 1988). Anderson et ai. (1975) studied the impacts of DDT in northern anchovies (a species with 
a high lipid content) on the reproductive success of brown pelicans. The concentrations of this contaminant 
steadiiy dedined in anchovies over this B-year study and peiican reproduction improved; the authors 
conduded that even the lowest concentrations detected in anchovies (0.15 mg/kg) and the subsequent 97 
mg/kg concentration in pelican eggs was unacceptably high, because pelican eggshell thickness was still 
too low and pelican recruitment was stiil not high enough to sustain a stabie population. 

10.0 DiELDRiN 

Dieldrin, has been one of the most widely used and distributed pestickfes in the United States. Once 
released into the environment, aidrin readily transforms into dieidrin (USEPA, 198Oc). Based on concerns 
related to human heaith toxicity, USEPA banned aldrin and dieldrin from most uses in 1974; production was 
terminated in 1987. However, as a result of the reiativeiy long half-life of dieldrin, it continues to be detected 
nationwide (USEPA, 1994a). Like other organochlorine pesticides, dieldrin is lipophilic and is ultimately 
stored primarily in fat and tissues with iipkf components. Mammalian sex and species differences have been 
reported in the metabdism and tissue distribution of dieldrin; males appear to metabdize and excrete 
dieidrin more rapidly than females (USEPA, 1994a). 

Aquatic toxicity tests have demonstrated that dieldrin in concentrations as low as 1.1 to 9.9 pg/L were 
acuteiy toxic to sensitive fish species (e.g., rainbow trout). Gddfrsh represent more resistant species (96-h 
LCXO = 41 pg/L). Saltwater species are even more sensitive to dieldrin; concentrations as low as 0.28 to W 
50 pg/L were acutely toxic to saltwater invertebrates. Al saltwater fish species were sensitive to acute 
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exposures to either aidrin or dieidrin (USEPA, 1960~). 

11.0 DIOXINS AND FURANS 

Dioxin and furan are generic terms which is used to describe a wide mnge of compounds. Dioxin and fumn 
are extremely toxic to humans and animals and affects multiple organ systems. Adverse effects observed 
in animal studies inciude tetmgenicity, fetotoxicity, reproductive dysfunction, carcinogenichy, and 
immunotoxicity (USEPA, 1993). Dioxin has the highest cancer potency in animals of the chemicals 
evaluated by USEPA Because of their lipophilicity and low mtes of chemical and biological degradation 
in aquatic systems, d&ins accumulate in biota in detectabie levels. Information reviewed by USEPA (1993) 
indicates that lipid-normalized bioaccumuiation,factors equalled 1 $00,000 and 3,000,000 for total dioxin and 
dissolved dioxin, respectively, assuming a log K, of 7.0. 

Although dioxin is generally toxic to aquatic biota during standard aquatic toxicity test periods (24 - 96 h), 
adverse effects have been noted in test organisms days, weeks, and months after exposure. Concentrations 
as low as 0.05 to 1 rig/L have resulted in 50% mortality in rainbow trout and northern pike (USEPA, 1993). 
Mink are extremely sensitive to dioxins; a single dose ID50 value of 4,200 pg/g has been reported. Among 
birds, gailinaceous species are apparently the most sensitive. Several studies have documented the adverse 
impacts of dioxins on the reproductive success of wild bird cdonies (herring gulls and blue heron) 
(USEPA, 1993). 

12.0 LEAD 

As summarized in USFWS (1933b), research to date has determined that lead (Pb) is neither essential nor 
beneficial, and that ail measured effects are adverse. invertebrates exhibit a wide range of sensitivities to 
lead, and the toxicity of lead to fish has been found to be greater in soft water than in hard water. 
Organdead compounds are typicaiiy more toxic than inorganic compounds, food chain biomagnification 
is generally negligible, and younger organisms tend to be more sensitive to lead exposure than dder 
individuals (USFWS, ‘7988b). Reported bioconcentmtion factors are relatively low, ranging from 42 for brook 
trout to 1700 for a gastropod (Lymnaee @ushis); the geometric mean value of data listed in USEPA (1935b) 
for freshwater species is 403. 

As with a number of other metals, hardness has a major effect on the bioavaiiability of lead, aithough the 
observed effect is probabiy due to the presence of one or more interrelated ions such as hydroxide, 
carbonate, calcium, or magnesium (USEPA, 1965b). 

13.0 MANGANESE 

Manganese (Mn) does not occur naturally as a metal but is found in various salts and minerals frequently 
in association with iron compounds (USEPA, 1986). Manganese is a vitai micronutrient for both plants and 
animals. McKee and Wdfe (1963) summarized the data concerning the toxicity of manganese to freshwater 
life. Manganese ions rarely occur in concentrations above 1 mg/L The reported tdemnce values for 
freshwater organisms range from 1.5 to > 1000 mg Mn/L 

14.0 MERCURY 

In a recent review of the hazards of mercury (Hg) to fish, wildlife, and invertebrates, USFWS (1937) noted 
that mercury and its compounds have no known bidogical function; its presence is regarded as undesfmbie 
and potentiaily hazardous, and it is a mutagen, temtogen, and carcinogen. Forms of mercury with relatively 
low toxicity can be transformed into forms with very high toxicity through bidogical and other processes. 
Methylmercury can be bioconcentmted in organisms and biomagnified through food chains, returning 
mercury to upper trophic level consumers in a concentrated form. Bioconcentmtion factors for 
methyimercury mnge from 10,000 for brook trout to 81,670 for fathead minnows (Pimephales promelas); 
the geometric mean value of bioconcentmtion values listed in USEPA (1965~) for freshwater organisms is 
25,400. For all organisms tested, early deveiopmental stages were the most sensitiie, and organomercury 
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compounds - especially methylmercury - were more toxic than inorganic forms Numerous biotic and 
abiotic factors modify the toxicity of mercury compounds, sometimes by an order of magnitude or more, 
but mechanisms of action are undear (USFWS, 1997). 

The chemical speciation of mercury (Hg) is probably the most important variabie influencing ecotoxicdogy 
of Hg, but Hg speciation is complicated, especiaily in natural environments (Boudou and Ribeyre, 1993; 
USFWS, 1997). Most mercury entering aquatic systems is inorganic (Hg II); aithough, recent studies have 
measured methyiated mercury (CH,HgH+) in rain and surface runoff (Bloom and Watras, 1999; Lee and 
Htdtberg, 1999). Methyl mercury Is the major form of mercury in fish: methyiation of inorganic mercury takes 
piace in the terrestrial environment, the water column, and in sediment The net amount of methyl mercury 
in an aquatlc system is the resuit not only of its rate of formation, but aiso the result of the rates of those 
processes that alter the avaiiabiiity of inorganic mercury for methyfation, and methyl mercury decomposition 
(demethylation) (Winfrey and Rudd, 1999). 

Inorganic mercury readily adsorbs to inorganic and organic partides as well as dissoived organic carbon 
(DOC) (Benes and Haveiik, 1979; Rudd and Turner, 1993; Rodgers et ai., 1994). The degree and extent of 
this binding, whiie not well understood, will affect the availability of mercury for methyiation. Methyiation of 
mercury in most aquatic systems is thought to be primariiy a function of microbiological activity in the 
sediment (Winfrey and Rudd, 1999). Rates of methylation peak at the sediment-water interface and decrease 
in the overlying water and subsurface sediment (Korthais and Wrnfrey, 1997). Reduced pH also appears 
to increase the availability of methyiated mercury by expediting its release from sediment into the water 
cdumn. 

16.0 NICKEL 

Rats given a subchronic gavage study with nickel chloride in water experienced lethargy, ataxia, irregular 
breathing, reduced body temperature, and discdored extremities (USEPA, 1994a). Inhalation of nickel 
subsuifiie in mts increased the incidence of lung tumors (ATSDR, 1991). The central nervous system 
appears to be the target organ for nickei orai toxicity, while the lung is the target organ for inhalation * 
exposure. 

16.0 PHTHAiATES (BiS(BETHYLH EXYL)PHTtiALATE) 

Phthaiates, or phthaiate esters such as Bis(2-ethyfhexyi)phthaiate, represent a large family of chemicals 
widely used as plasticizers. For the most part, these are cdoriess liquids with low volatility and are poorly 
water sdubie (USEPA 1999d; Verschueren 1993). Available data indicate that the toxicity of phthalate varies 
wideiy. However, acute toxicity values reported by USEPA (1999d) all exceed 1999 pg/L, while chronic 
values as low as 3 pg/L had been determined for dig-ethyihexyi)phthalate. 
values ranged from 14 to 2699 (USEPA 19&d). 

Reported bioconcentmtion 

17.0 SELENIUM 

Selenium (Se) is the most strongly enriched element in coal, being present as an organoselenium 
compound, a chelated species, or an adsorbed element. On combustion of coal, the sulfur dioxide formed 
reduces the selenium to elemental Se (USFWS, 1996). Selenium is an element that is required in trace 
amounts by some organisms. While considered to be an essential element for plants and animals, Se is 
toxic at higher concentrations (Masscheieyn and Patrick, 1993). 

Selenium biogeochemistry is complex and governed by many factors. The solubility of minerals containing 
Se, the compiexing ability of solid and sduMe ligands, microbidogically mediated oxidation-reduction 
reactions, methyiation, and vdatilization are ail potential processes controlling Se concentration, mobility, 
and toxicity in both the aquatic and sedimentary environment (Masscheieyn and Patrick, 1993). The 
quantifkzttion of Se species present at the sediment-water interface and the extent of species tmnsformations 
are critical to understanding Se biogeochemical behavior and its biotic and abiotic reactivity. According to ---* 
Masscheieyn and Patrick (1993), redox potential and pH are the most important parameters determining 
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chemical speciation and stability of Se in aquatic systems Its chemistry resembles that of sulfur (S). 
Selenium, like S, can exist in four different oxidation states: adenide (Se -II), elemental selenium (S&l), 
selenlte (Se IV), and selenate (Se Vi). 

it has been suggested that selentte la more toxic than aelenate, particularly to early life atages, and that 
these effects are most pronounced at elevated temperatures. qlso, Se saits may be converted to methyiatd 
forms by microorganisms, and these forms are readily accumulated by freshwater vertebrates (USEPA, 
1987a). Se is readily taken up and transferred in the aquatic food chain. The high availability and intrinsic 
toxicity of Se oxyanions to aquatic organisms, plants, and wildlife make Se a harmful trace element. At high 
concentrations, detoxification by means of the formation of vdatiie metallothien and subsequent excretion 
become increasingly important (Masscheieyn and Patrick, 1993). 

Selenium metabolism and degradation is significantly modified by intern&ion with heavy metals, agricultural 
chemicals, microorganisms, and a variety of physicochemical factors. Results of laboratory studies and field 
investigations with fish, mammals, and birds have led to the general agreement that elevated concentrations 
of Se In diet or water are associated with reproductive abnormalities, induding congenital malformations, 
selective bioaccumuiation by the organisms and growth retardation. These signs have been observed in 
birds fed diets containing Se at concentrations as low as 5 ppm (USFWS, 1966). 

Accumulation of Se by aquatic organisms is hiihly variable. In short-term tests, exposures to concentrations 
ranging from 0.015 to 3.3 PQ Se/l, resulted in biological concentration factors of 460 for the mosquito 
fish (Gambusia sp.) to 32,000 for a freshwater gastropod (Nassos et al., 1980). Selenium accumulation 
is modified by water temperature, age of the organism, organ or tissue specificity, mode of 
administration, and other factors (USEPA, 1987a). 

In a lake in North Carolina receiving selenium (as flyash waste from a coal-fired power station), 
reproduction of green sunfish (Lepomis cyanellus) failed, and the population declined markedly. In 
these fish, Se levels were elevated in liver and other tissues; kidney, heart, liver, and gills exhibited 
altered histopathology and blood chemistry. It is probable that Se uptake by plankton (containing 41-97 
parts per million (ppm) dry weight1 from the lake water 19-l 2 parts per billion (ppb)] introduced Se into 
the foodchain where it ultimately reached levels in fish through biomagnification (Cumbie and van Horn, 
1978). 

18.0 SILVER 

Numerous studies have indicated that free soluble silver (Ag) is among the most toxic metals to 
freshwater organisms. In most natural waters, the monovalent form of silver is of greatest concern. 
Silver may exist as a simple hydrated monovalent ion, or it may exist in various degrees of association 
with inorganic ions such as sulfate, bicarbonate, or nitrate (USEPA, 1980e). Silver is more toxic in soft 
water than in hard water (USEPA, 198Oe). The sorption of silver by manganese dioxide, various ferric 
compounds, and clay minerals, and its subsequent partitioning by the sediment layer is strongly 
pH-dependent (Dyck, 1968). Oicott (1950) administered 0.1% silver nitrate to rats in drinking water 
for 218 days. Upon necropsy, advanced pigmentation and ventricular hypertrophy were observed, 
although the hypertrophy was not attributed to silver toxicity. 

Silver exhibits a limited ability to bioconcentrate. Bioconcentration factors for freshwater species 
repotied by USEPA (1980e) ranged from < 1 for bluegill sunfish (Lepomis macrochirus) to 240 for a 
mayfly (Ephemerala grandisl with a geometric mean bioconcentration factor of 57. 

19.0 VANADIUM 

Vanadium (V) is an ubiquitous element, frequently associated with petroleum refining and products. 
It is also used in the hardening of steel, production of pigments, and the manufacture of insecticides. 

049519P K.6-9 cl0190 



lt is common in many foods, particularly milk, cereals, and vegetables. While the majority of vanadium 
encountered in mammals is stored in fatty tissue, bone and teeth contribute to the body burden (Amdur 
et al., 1991). it has been postulated that homeostatic processes exist for this element in that normal 
tissue levels can be maintained in the face of excessive uptake. The toxic action of vanadium in 
mammals is largely confined to the respiratory tract. Acute vanadium poisoning via ingestion is 
characterized by effects on the nervous system, hemorrhage, and respiratory distress (Amdur 
et al., 1991). No reports exist regarding vanadium phytoxicii under field conditions. However, 
experimental greenhouse studies have indicated that concentrations of 140 ma/kg in the soil and 
0.5 mg/kg in the nutrient solution may be toxic to plants (Kabata-Pendias and Pendias, 1992). 

20.0 ZlkC 

Zinc is the fourth most widely used metal in the world, and its major uses are for galvanizing steel, 
producing alloys, and as an ingredient in paints and rubber. Zinc occurs in many forms in natural 
waters and sediment. At pH 6.0, the dominant forms of dissolved zinc are the free ion (98 percent) 
and zinc sulfate, whereas at pH 9.0, the dominant forms are the mono-hydroxide ion (78 percent), zinc 
carbonate (16 percent), and the free ion (6 percent). Like many other cationic metals, the concentration 
of dissolved zinc is a function of both water hardness and pH (USEPA, 1987b). 

Although zinc is an essential micronutrient for all living organisms, acute values for freshwater 
invertebrates range from 32 to 40,930 pg/L and those for fish range from 66 to 40,9Ofl c(g/L Chronic 
values for invertebrates have been reported at concentrations as low as 46.7 pg/L while exposure of fish 
to 36.4 pg/L has resulted in chronic toxicity. Acute and chronic toxicity of this metal is a function of water 
hardness (USEPA, 1987b). 
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APPENDIX K.7 

DOSE CALCULATIONS 
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Predicted Maximum Cbemicd Concedration by Medii (mgkg) 
II 

II Chemical I 
II I sail I water IFond-Animal IFood-Venet. il 

RBarium I 7.84E+O21 3.9OE-02~ 1.8OE-02~ 1.11 

I 2.348+011 O.OOE+OO~ l.llE-021 1.f 
+ClOl 8.44E+OlI 3.1SE+O 

anglulese 1.248+031 2.8OE-01 I 1.14E-01~ 6.2OE+O 
+OOl 6.6: 

II 1, I .2-Tricliloroethane 
etrechloroethane 
oluene 
richloroethene 

I 4.OoE-03I O.OOE+OOj 1.63E-081 7.37E-04 

! S-WE-03 1 O.OOE+OOj 4.68E-081 6.1 llE-04 

I 8.OOE-03~ O.OOE+OOl 3.32E-081 7.9OE-04 
s.OoE-02~ O.OOE+OOl 2.5OE-07 1 1.45E-02 

111.2-Dichloroethene ! 1.4OE-021 O.OOE+OOl 2.92E-08 1 6.52E-031 
Accnepthene , 
Anthracenc 
Benzo(a)pyrene 
Chloroform 
Benzene 
Fluoranthent 
Fluorene 

8.8OE-02 O.OOE+OO 3.35E-06 4.16E-03 
2.7OE-01 OBOE+00 5.46E-05 8.42E-03 
5.30E-01 O.OOE+00 2.25E-03 8.22E-03 

! 3.OOE-O3( 2.2OE-02~ 9.06E-09l l.! i9M3 
3.OoE-03 O.OOE+00 9.47E-09 7.62E-04 

1 .6OE+OO O.OOE+lW 1.14E-03 3.72E-02 
7.9OE-02 O.OOE+W 1.14E-05 2.67E-O3_ 

I 5.OoM3I O.OOE+OOi 2.52E-081 5 .WE-OSll kthvlbenzene 
NapthslMC 
Phcnanthrenc 
Styrenc 
Fyrenc 

k-4’-DDD I 4.8OE-011 O.OOE+OOi 1.83E-031 7.63E-0311 

2.30E-01 OBOE+00 3.OlE-06 1.47E-02 
9.9OE-01 O.OOE+OO 1 AOE-04 3.36E-02 
3 .OOE-O3 O.OOE+OO 1.04E-08 4.7OE-05 

1.20E+OO 0.00E+00 2.19E-02 1.35E-02 

4:4*-DDE 
4,4’-DDT 
Aldrin 
Aloha-Chlordnne 

5.7OE-02 O.OOE 
4.1OE-02 OBOE 
6.9OE-03 OBOE. --, 
2.20Ml O.OOE+OOl 

Aroelor 1248 
Aroclor 1260 
Dieldrin 
Endosulfrm II 
Endrin 
Gamma-Chlordane 
Dioxins 
Xvlene 

1.9OE-01 O.OOE+OO~ 9.16E-05 9.29&05 
2.1oE-01 O.OOE DE-03 2.12E-03 
5.9oE-02 OBOE --, -..DE-O5 1.41E-03 
1.70E-02 O.OOE+OO~ 4.2lE-07 9.02E-04 
3.9OE-02 O.OOE+CHl 2.45E-05 9.33E-04 
l.7OE-01 0.00E+00 5.67E-04 2.78B03 
3.9OE-04 O.WE+CNl 2.47-S 1.88E-06 
1.60-2 OBOE+00 8.01E-07 7.05E03 

Bis(2-ethylhexyl)phthalate 
2-mcthylnaphthalene 
carbazole 

lldibenzofuran I 5.OOE-021 O.OOE+OOl 4.28E-061 3.14E-O311 

6.80E+00 O.OOE+MI 5.16E-03 3.53E-01 
2.7OE-01 O.OOE+OO 1.68E-05 1.85E-02 
9.6OE-02 ODJE+MI 1.38E-06 5.98E-03 

I 2.OOE-031 O.OOE+OOl 2.27E-08 1 3 SE-05 
1.8OE-02~ O.OOE+OO~ 2.15E-051 2.36E-04 
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DOSE CALCULATIONS FOR EASTERN COTTONTAIL 

MEAN CONCENTRATION 



Deriving Wildlife NOAEL Valuea from bboratory Data 

6E+OO lCottontail I 1. 
1. 

,...“umu -..,-- . - 1. 

,omium JMouse 1 4.6OE+OO lbttontail 1. 
.^I. 1 <7F+N) 1. 

-.-- -. -- ----_- il 1. 
6.878+01 Cottontail 1. 
s.wE+al Cottontail 1. 

--“- ID.+ II MF+nl 1. 
il 1. 

Aouse 1 7.5OE-01 lCotmntait I 1. 
I 111Fln3 1. 
_._ ._ -_ ------ il I 1. 

lal I 1.6OE+02 ICottontail 1. 
&...s- I 1 MC-LM I 1 

..-w- -.--- -- _--__- il 1. 
nouse 2.608+02 Cottontail 1. 

II 
,douse 7.OOE+Ol CoUontail 1 .- 

A WF+n? Cnttnntril moE-o3 I 4.52E-Olll 
I -  - .  

il I 1. 

loroform 
. . ..-a 

IUSC l.OOE+Ol Cotlontail 1. 

IRat 1 .SOE+02 Coaontail 1. 
I. 

[Mouse 1 1.258+02 Cottontail 1 
3+02 Cottontail 1 
:+ni CnlTnntnil 1 

llEndosulfan II 

e 2.OOE+02 Cottontail I 
7.50E+Ol Cottontail 1 

Cottontail 1.. 
l.OOE-01 1 

1 2.OOE-01 ICottontail i.a 

SE+00 1 Cottontail l.cKJl9Jl 1 
lottontail l.OoE-02 I 

1 2.OOE-01 ICottontail I 1.00E-02 1 
1 l.SOE+OO IConontail l.OOE-- ’ 

I 1 .OOE-06 1 Cottontail I l.ooJz-ol I 
i+OCl 1 Cottontail l.Oou)l I 

-^- ^. I 

lzofurM 1 S.OOE+02 Cottontail 1.0 
E+OO Cottontail l.Oubul 1 
lE-01 Cottontail l.oOE-02 I 
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SCENARIti MEAN CONCENTRATRW POR EACH CZfEhilCAL 
OR: RASTRRNUYITONTAIL 

I I 1 9.82 

I Z.llE-01 

5.53bu4 IJ 

Dioxins 1.52E+oo 

XyleBe 2.98E-04 

~i8(2-&ylbexyl)phthlatc 3.96E-03 1 
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RJSK ASSESSMENT SPREADSHEET - INGESTION OF WATER 

I I 1 O.ooE+ 

1 OBOE+ 
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URE SCENARIO: MEAN CONCENTRATION FOR EACH CHEMICAL 

OR: EASTERN CUITONTAIL 

AlUlllbJ~ I I 8.73EU2 

Am’ 
I ‘--C(J2 

iii- 

2.08e+01 
5.32E-01 t3romium 

4.14E+OO 

cyanide 8.81Eu2 
l.llE+OO 

01 

SE-04 
5.28E-03 
3.08EM 

2.12E-03 
4.26E-03 

GUMU-CtllOIdMC I.35809 

ioxina 1.05’E-Ol 

1.838+02 
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Dose Calculations for Individual Contaminants - Mean Concentration 

Concenlration 

Concentralion 
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Dose Calculations for Individual Contaminants - Mean Concentration 

I\rsenic 

Predicted 

Concent. 

Intake Intake from bake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Weight From Food from Meat 

3arium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

O.OOE+OO O.OOE+OO 

AABBIT\OU3\meen 4102 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

RABBIT nean 

senic 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil I 0.00E+OO1 O.OOE+OOl 1.26E-021 O.OOE+OO I 
I I I I 

b arium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

4: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n 1 

seryllium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Pr 

from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RABBIT\OU3\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Beryllium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

rotai I I I I 5.67E42 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hszard 

Index 

t 
7 

RABBIT nean ‘1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

:hromium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

lobalt 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

rhalation 

Air 

rermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+Otl O.OOE+O 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE01 O.OOE+O 

RABBIT\OU3\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

hromium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard : 

Index 
I 

Concentration 

RABBIT nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Copper 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

from Water from Soil 

Cyanide 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional 

from Water from Soil Soil from Air Intake 

inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO I .OOE+OLl 

O.OOE+OO O.OOE+OO l.OOE+Ofl 

RABBIT\OUB\mean 4~02 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

RABBIT nean 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO 6hOE+OO O.OOE+OO 

Total 

yanide 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

II 
Soil I O.OOE+OOl O.OOE+OOj 6.87E-OlI O.OOE+OO I 

I I I I 
I I I I I 

otal I I I I 9.40EM 1 

4: 

? 

1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

cad 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Waler from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

RABBIT\OU3\mean 402 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

. Lead 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I I I I I 

9.448+00 

anganese 

Concentration Dose NOABL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

vlercury 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

from Water 

Predicted Fractional Absorption Predicted 

RABBIT\OU3\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Selenium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

. 

Silver 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

RABBIT\OUB\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Selenium 

Concentration 

mglkg 

Dose 

mglkgday 

Hazard Hazard 

NOAEL Quotient Index 

I 
ingestion 

Soil 

Water 

Food 

2.95E+OO 

O.OOE+OO 

8.168-02 

1 S8E02 

O.OOE+OO 

5.87E03 

7.SOE-01 

7.SOE-01 

7.50E-01 

Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO 7.50E-01 

O.OOE+OO O.OOE+OO 7.50E-01 

2.11E-01 

O.OOE+OO 

7.83E-02 

O.OOE+OO 

O.OOE+OO I 

I 2.89E-01 

Silver 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

rota1 I I I I I 1.75E+Ol 

RABBIT nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

w’anadium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT\OUB\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

anadium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

RABBIT nean 4: 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

I,l.l-Trichloroethane 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

l,l.Z-Trichloroethane 

RABBIT\OUB\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

.l.l-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard : 

Index 

,1.2-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

retrachloroethane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Weight From Food from Meat 

Toluene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intske Fractional Absorption 

from Water from Soil 

Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO 0.6OE+OO l.OOE+OO 1.06E-01 O.flOE+OO 

RABBIT\OU3\mean 4102 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

etrachloroethane 

oluene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 
I 

RABBIT nean 4 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

I,2-Dichloroethene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

RABBIT\OU3\mean 4:02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

richloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index I 

‘Ingestion 

Soil 

Water 

Food 

1 SOE-02 8.028-05 7.OOE-01 l.lSEW 

OBOE+00 O.OOE+OO 7.OOE-01 OBOE +00 

4.34E-03 3.4.5E-04 7.OOE-01 4.93E-04 

I\ Air O.OOE+OOl O.OOE+OO~ 7.OOEOIl O.OOE+OO 

Dermal 

Soil 

Total 

O.OOE+OO OBOE+00 7.OOE-01 OBOE+00 

6.088&l 

1.2Dichloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index I. 

Soil 

Water 

Food 

8.9OE-03 4.28E-05 4.528-41 9.46845 

O.OOE+OO O.OOE+OO 4.52E-01 O.OOE+OO 

3.73EXr3 2.963-04 4.52E.01 6.56E-04 

nhalation 

Air 

I I I I I 

O.OOE+G6~ O.tMlE+OOj 4.52E-011 O.OOE+OO 
I 

bermal 

Soil O.OOE+OO O.OOE+OO 4.528-01 O.OOEtOO 

-h 
- ,Q 
f ,, 

RABBIT nean 4 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

4cenapthene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

4nthracene 

Predicted Intake Intake from 

RABBIT\OUB\mean 4~02 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Acenapthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Anthracene 

Concentration 

mglkg 

Dose 

mglkgday 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

nhalation 

Air 

9.63E-02 S.lSE-04 l.OOE+OO 5.15E.04 

O.OOEtOO O.OOEtOO l.OOEtOO O.OOE+OO 

3.02E-03 2.39844 l.OOEtOO 2.39E-04 

O.OOEtOO O.OOEtOO l.OOEtOO O.OOEtOO 

lermai 

Soil O.OOE+OO O.OOEtOO l.OOE+OO O.OOEt00 

nean 

I 
‘4616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

3enzo(a)pyrene 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

nhalation 

Air 

)ermal 

Soil 

O.OOEtOO O.OOEtOO l.OOEtOO 1.OOEtOO O.ooE+O 

O.OOEtOO O.OOEtOO 1 .OOE+OO I .OOE42 O.OOEtO 

Predicted Fractional Absorption Pr 

RABBIT\OUB\mean 4~02 PM616196 



Dose Calculations for individual Contaminants - Mean Concentration 

RABBIT nean 

enzo(a)pyrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO 1 ME-01 O.OOE+OO 

Total 2.14EXl2 

Concentration 

Dermal 

Soil 

Total 

O.OOEtOO O.OOEtOO 1.50EtOO O.OOEtOO 

1.52803 

I 4 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

3enzene 

Predicted 

Concern. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

from Water from Soil 

nhalation 

Air 

>ermal 

Soil 

O.OOEtOO O.OOEtOO l.OOEtt-Kl 1.OOEtOO O.OBEtOO 

O.OOE+OO O.OOE+OO 1 .OOEtOO I.OOE4I O.OOEtOO 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

RABBIT\OUB\mean 4:09 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ienzene I 

I 

I 

I 

1 

1 

1 

1 

1 

1 

‘luoranthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBI mean 4 ‘4616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

luorene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietsry Intake Uptake Fractional Absorption 

from Water from Soil Soil from Air Intake Fraction 

Predicted 

Dose 

mglkgday 

3.69E-o( 

O.OOE+Of 

O.OOEtOl 

1.85E* 

O.OOE+Of 

O.OOE+o( 

thylbenzene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptske Dietary Intake Uplake Fractional Absorption 

from Water from Soil Soil from Air Intake Fraction 

thalation 

Air 

lermal 

Soil 

O.OOEtOO O.OOE+OO 1.OOEtOO 1.OOEtOO 

O.OOE+OO O.OOE+OO l.OOEtOO 1 .OOE-Ol 

Predicted 

Dose 

mglkgday 

I .6BE& 

O.OOE +-Of 

O.OOE+Of 

2.41Ea 

O.OOEtOC 

O.OOE+Of 

RABBIT\OU3\mean 4:09 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n P 

NOAJiL 

Hazard 

Quotient 

Hazard ,, 

Index 

Dermal 

Soil O.OOE+OO 0.OOEtOO 1.25E-01 O.OOE+OO 

Concentration Quotient Index 

RABBIT 

tk 

nean 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Napthalene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional . Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mg/kg/day mglkgday 
I I I I I I I 

too 1 1.6Orr+OOl 5.86864 

OOE+OO 

I I I I 1 I.OOE+OO~ l.OOE+OO~ O.OOE+OO 
I I 

?E64 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

nhalation 

Air 

1ermal 

Soil 

O.OOE+OO O.OtlE+OO l.OOE+OO 

O.OOE+tlO 0.66E+60 

RAElBIT\OU3\mean 4:os PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Napthalene 

Concentration Dose NOAEZL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO S.00E-02 O.OOE+OO 

Total 2.798X12 

henanthrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBI 
4 

mean 4 

I 

16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

n I 

Btyrene 

Predicted Intake 

from Meat 

Intake from 

Ve 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Pyrene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Weight From Food from Meat 

1ermal 

Soil 

O.OOE+OO O.OOE+OO 1 .OOE+OO 

O.OOE+OO O.OOE+OO 

RABBIT\OUB\mean 4:os PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

RABBI ‘mean 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 



Dose Calculations for Individual Contaminants - Mean Concentration 

l,4’-DDD 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Predicted 

RABBIT\OU3\mean 4:os PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

RABBIT nean 

,4’-DDD 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OCI O.OOE+OO 8 .OOEM O.OOE+OO 

Total 1.41E-02 

,4,-DDE 

Concentration NOAEL 

Hazard 

Quotient 

Hazard 

Index 

, 
: ?. 
.f 

. . 

4: ( 16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RABBIT\OUB\mean 4:QS PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n II 

Concentration Dose NOAEL 

Hxzard 

Quotient 

Hazard 

Index 

; 
c 

., t 

RABBIT nean 4: 

( 

1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n I 
4lpha-Chlordane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

I\roclor 1248 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

RABBIT\OUJ\mean 4:os PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Ipha-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I I I I I 
Total I 6.59864 

II Aroclor 1248 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

mglkg 

1.90E-61 

O.OOE+OO 

1.85E-04 

mglkgday 

l.OZE-03 

0.OOE+OO 

7.39E-06 

1.35E62 1.52E-02 

1.35EM O.OOE+CKi 

1.35E62)21 5.48E-64 

Inhalation 

Air 

I I I I I 
o.ooE+cml O.OOE+Otl~ 1.35Ea21 O.OOE+OO 

Dermal 

Soil O.OOE+O6 O.OOE+Ofl 1.35802 O.OOE +00 

I I I I I 

rota1 I I I I I 7.58862 

; 
. . ii 

nean (. 4. 

i 

~4l6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Dieldrin 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

RABBIT\OUB\mean 4:os PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

oclor 1260 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard ,, 

Index 

Ingestion 

Soil 

Water 

FO0d 

Inhalation 

Air 

Dermal 

Soil 

8.878-02 4.748-04 1.35E-02 3.51EM 

0.OOE+OO O.OBE+OO I .35E-B2 O.OCIE+OB 

3.47E-03 7.138-05 1.35E-02 5.28EO3 

O.OOE+OB O.OBE+OB 1.35EB2 O.OBE +OO 

O.OOE+OO O.OOE+OO 1.35Ea2 OBOE+00 

ieldrin 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OB O.OOE+OO 2.OOE03 OBOE+00 

RABBI mean 4 c ‘,A6/6196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n I 
fndosulfan II 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

ndrin 

Predicted 

Concent. Weight From Food 

Ingestion 

Soil 

Water 

Food-an. 

Food-veg. 

Inhalation 

Air 

Dermal 

Soil 

kg mglday 

l.l3E+OO 9.59E+04 

2.06E-02 

O.OOE+OO 

1.29845 

4.93EU4 

O.OOE+OO 

O.tNE+OO 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

O.OOE+OO I .OOE+OO 

O.OOE+OO 

RABBIT\OUB\mean 4:os PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Hazard Hazard 

ndrin 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO 9.20E-03 O.OOE+OO 

Total 1.62E-02 

f 
.I: 

T .. : ! * 

RABBI mean 4. 

( 
‘JI6/6/96 



Dose Calculations for individual Contaminants - Mean Concentration 

Samma-Chlordane 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Dioxins 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose I 
kg mglday mglkglday mglkglday mglkglday mglkglday 

I I I 
mglkglday mglkg 

II 17~dtn o~mdhtl I I 

‘nhalation 

Air 

>ermal 

Soil 

O.OOE+OO O.OOE+O6 l.OOE+OO 

O.OOE+OO O.OOE+tXl I.O6E+60 1 .oOE62 066E+O6 

RABBIT\OU3\mean 4:os PM6/6/96 



Dose Calculations for individual Contaminants - Mean Concentration 

RABBIT nean 

;amma-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

IIldCX 

W/6/96 



Dose Calculations for individual Contaminants - Mean Concentration 

J 

I 

I 

I 

E 

II 

II 

L 

L 

iylene 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegeration 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

flhalation 

Air 

bermal 

Soil 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+oI 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-Ol OBOE +OC 

RABBIT\OUB\mean 4:09 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Kylene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Bis(Z-ethylhexyl)phthalate 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

: 
.i 

. . 

RABBIT mean ‘1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

:arbazole 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

RABBIT\OU3\mean 4~09 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

!-methylnaphthalene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

:arbazole 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT nean .16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

I I I I I I I 
)E+OO 1 .OOE+OO 2.27E-04 

I I 1 l.OOE+OO l.OOE+OO O.OOE+OO 

.BOE+BO 

2.12E44 

lindane (BHC) 

Predicted 

Concern. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Fond from Meat Vegetation from Water 

RABBIT\OUB\mean 4x39 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

libenzofuran 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

ngestion 

Soil 

Water 

4.258-02 2.278-04 S.OOE-O1 4.548-04 

O.OOE+OO O.OOE+OO S.OOE-01 O.OOE+00 

Food 

nhalation 

I 2.67E031 2.12E-041 5.OOE.OlI 4.248&i I 
! ! I 

Air 0.OOE+OO~ O.OOE+OOl 5.OOE-01 I O.OOE+OO 

Soil I O.OOE+OO1 O.OOE+OO( 5.OOE-OII O.OOE+OO I 
I I I 

rotai 

I I I I I 

I I I I I 8.79Ea 

nean ‘4616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

mdrin aldehyde 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

om Food from Meat 

RABBIT\OU3\mean 4:09 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

endrin aldehyde 

Concentration Dose 

mglkg mglkgday 

NOAEL 

Hazard 

Quotient 

Hazard s 

Index 

Ingestion 

Soil 

Water 

Food 

‘Inhalarion 

Air 

Dermal 

Soil 

1 XOE-02 9.62E-05 9.208-03 1 .OSE-BZ 

O.OOE+OO O.OOE+OO 9.208-03 O.OOE+OO 

2.57E-04 1.87E45 9.20E-03 2.04E-03 

O.OOE+OO O.OOE+OO 9.20E-03 O.OOE+OO 

O.BOE+Oll O.OOE+OO 9.20E-03 O.OOE+OO 

I I I 1 I 

otal I 1.25E-02 

RABBI mean 1616196 



DOSE CALCULATIONS FOR EASTERN COTTONTAIL 

MAXIMUM CONCENTRATION 



K ASSESSMENT SPREADSHEET - INGESTION OF SOIL 

URE SCENARIO: MAXIMUM CONCENTRATION POR EACH CHEMICAL 

EASTERN COTTONTALL 
I 

ou3 8:12 Plvl6l4l96 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 

EXPOSURE SCENARIO: MAXIMUM CONCENTRATION KlR EACH CHEMICAL 

RECEPTOR: EASTERN COTTONI’AIL 

ou3 8:12 PM6/4/96 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

h4AMMUM CONCJWTRATlON FOR EACH C?IEMCAL 

: EASTERN CO’ITONTAIL 

ou3 8:12 PM6/4/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Predicted Intake Intake Intake from Intake from hake hake Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake Fractional Absorption Fractional Absorption 

Weight Weight From Food from Meat From Food from Meat 

RABBIT 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

hminum Hazard Hazard 

Concentration Dose 

mglkgday 

NOAEL Quotient Index 

ntimony 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

ngestion 

Soil 

Waler 

Food 

nllalation 

Air 

1.34E +02 7.16E-01 1.25E-03 5.738+02 

O.OOE+OCl O.OOE+OO 1.25803 O.OOE+OO 

4.04lz+OO 3.2OEXJl 1.2JE43 2.56E+O2 

O.OOE+OO O.OOE+OO 1.258-03 OBOE+00 

>ermal 

Soil o.ooE+oo O.OOE+OO 1.258-03 O.OOE+OO 

rota1 

I I I I I 

I I 8.298+02 1 

RABEIT\OU3\max 2~57 PM616196 
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Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

RABBIT\DUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermai Uptake Dietary Intake Uptake Fractional Absorption 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uplake Dietary Intake 

RABBIT\ lax 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

leryllium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

mg/kg mglkgday 

ngestion 

Soil 

Water 

Food 

2.30EiOO 1.23E-02 6.6OE-02 1.86E41 

O.OOE+OO O.OOE+OO 6.608-02 O.OOE+OO 

2.33E-02 1.83E-03 6.6OE-02 2.778-02 

Air ! O.OOE+OO~ O.OOE+OOl 6.60E-021 O.OOE+OO ! 

Iermal 

Soil 

I I I I I 
O.OOE+OO O.OOE+OO 6.6OE421 O.OOE+OO 

I 
I I I I I 

‘otal 2.14Eal 

II Cadmium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 2~57 I’M616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

lhromium 

Predicted 

Concent. 

Intake intake from intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Weight From Food from Meat Vegetation from Water from Soil 

Clobalt 

Predicted 

Concent. Weight From Food from Meat 

RABBIT >ax 2: q6/6196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

hromium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

RABBIT\OU3\max 2:57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Topper 

Predicted 

Concent. 

Intake 

Weigh: From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Cyanide 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

nax 2: -I616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Zapper 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Cyanide 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

n I 
Lead 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Manganese 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

RABBIT iax 2: 1616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Lead 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 2~57 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

I 

Predicted Intake Intake from Fractional Absorption 

Gckel Weight From Food from Meat 

RABBIT nax 2: 1616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

RABBIT\OUB\max 2:57 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Selenium 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT lax 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

ielenium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

silver 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

ngestion 

Soil 

Water 

Food 

nhalation 

Air 

Iermal 

Soil 

4.69EiOl 2.51E-01 1.81E-02 1.39EiOl 

O.OOE+OO 0.OOE+OO 1.81E-02 O.OOE+OO 

4.74EiOO 3.73E-01 1.81E~2 2.06EiOl 

O.OOE+OO O.OOE +OO 1.81 E-02 O.OOE+OO 

O.OOE +OO O.OOE+OO 1.8lE02 O.OOE+OO 

r0lai 

I I I 

I I I I 3.45EiOl 

RABBIT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Imake Intake from 

Zinc 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Weight From Food from Meat 

RABBIT\ iax c 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

lanadium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

,I .I-Trichloroethane 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT\ qax ‘1616/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I/ I .l,l-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO l.OOE+02 O.OOE+OO 

Total 8.OOE-07 

II I ,I .2-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

retrachloroethane 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted 

RABBIT\ -tax 2: - 1616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

etrachloroethane 

Concentration 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

otal 

I I I I I 

I 4.06806 

RABBIT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Trichloroethene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

I ,2-Dichloroethene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT nax 2: %16/96 



L 

Dose Calculations for Individual Contaminants - Maximum Concentration 

‘richloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

II 

1,2-Dichloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

mglkg mglkgday 

RABBIT\OU3\max 2:57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Weight From Food from Meat 

RABBIT\ iax 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Acenapthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

II 
Hazard 

Index 

Anthracene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBlT\OUB\max 2~57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Weight From Food from Meat 

:hloroform 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

nhalation 

Air 

)ermal 

Soil 

O.OOE+OO O.OOE+OO I.OOE+OO 1 .OOE+OO 0.ooE+oo 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-O2 O.OOE+OO 

RABBIT\ 7ax 1 2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

RABBIT\OU3\max 2:57 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Fractional Absorption 

Fluoranthene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RABBIT lax 3: 616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

t 1 
Benzene Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

mglkg mglkgday 

Ingestion 

Soil 3 .OOE-O3 1.6OE-05 2.63E+OO 6.10E-06 

Water O.OOE+OO O.OOE+OO 2.63E+OO O.OOE+OO 

Food 7.628-04 6.06EXlS 2.63E+OO 2.3lEXtS 

II Air O.OOE+OO~ O.OOE+OOl 2.638+001 O.OOE+OO I I I I 
Dermal 

Soil 

Total 

O.OOE+OO O.OOE+OO 2.63E+OO O.OOE+OO 

2.92EX15 

Fluoranthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

mglkg mglkgday 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

16OE+OO 8.55E-03 I .ZSE+Ol 6.84E-04 

O.OOE+OO O.OOE+OO 1.25E+Ol O.OOE+OO 

3.83E-02 2.96E-03 1,25E+Ol 2.368-04 

O.OOE+OO O.OOE+OO 1.25E+Ol O.OOE+OO 

bermal 

Soil OBOE+00 O.OOE+OO 1.25E+Ol O.OOE +00 

I I I 1 1 

otal I I I I 9.2lEU4 

RABBIT\OU3\max 3~09 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT nax 3: '616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Fluorene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

Inhalation 

Air 

7.90862 4.22EXN 1.25E-01 3.38E03 

OBOE+00 O.OOE+OO 1.25E-01 O.OOE+OO 

2.68E303 2.12E-04 1.25E-01 1.70E-03 

O.OOE+O6 O.OOE+OO 1.25E-01 OBOE+00 

Dermal 

Soil 

Total 

O.OOE+OO OBOE+00 I.25E-01 OBOE+00 

5.088-03 

Ethylbenzene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 3:os PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Napthalene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from 

RABBIT 

Y 

nax 3: 

r 

--‘4616/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

henanthrene 

Concentration Dose NOAJZL 

Hazard 

Quotient 

Hazard 

Index 

I I I I I 6.23841 

RABBIT\OUB\max 3109 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake hltake from Imake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT rlax 3: 

‘iI 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

II Fyrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Fond 

bhalation 

Air 

Dermal 

Soil 

I .20E+OO 6.42863 7.50E-02 8.558-02 

O.OOE+OO O.OOE+OO 7.50E-02 O.OOE+OO 

3.53862 1.07E-03 7.50862 1.43E-02 

O.OOE+OO O.OOE+OO 7.50E-02 OBOE+00 

O.OOE+OO 0.OOE+OO 7.508-02 O.OOE+OO 

I I I I I 

otal I 9.988-02 

RABBIT\OUB\max 3109 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

3: 

‘c 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

,4’-DDD 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO O.OOE+OO 8.OOEa2 O.OOE+OO 

Total 3.978-02 

,4--DDE 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OU3\max 3:os PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

E ,4’-DDT 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

Soil 

Water 

Food-an. 

Food-veg. 

4.10E-02 2.198-04 
O.OOE+OO O.OOE+OO 

1.53EXl4 O.OOE+OO 1 l.OOE 
6.55E-04 5.21Ea5 1 l.OOE+OO1 1.00 

I Soil 1 O.OOE+OOj I I I I 1 O.OOE+OOl 

II II 

ldrin 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgfday mglkgday 
l.l3E+OO 9.59E+O4 

6.90843 3.69E-05 lfKlE+OO l.OOE+OO 3.69El-05 
O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+OO 

Ingestion 

Soil 

Water 

Food-an. 1 5.15E-081 I 1 O.OOE+OO~ I 
1 5.35E-041 

I I 

4.258-051 

I 1 l.WE+OOl l.OOE+tXl~ OBOE+ 

Food-veg. I I I 1 l.WE+O’d l.OOE+OO~ 4.258-05 
Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO 1.OOE+OO 

O.OQE+OO O.OOE+OO 

RABBIT lax 3: I ~616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

ldrin 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

lndex 

RABBIT\OUB\max 3:os PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Alpha-Chlordane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

4roclor 1248 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

RABBIT nax C 3: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Ipha-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Aroclor 1248 

Ingestion 

Soil 

Water 

Food 

Concentration Dose 

mglkg mglkgday 

1.90E-61 1.02E-03 

O.OOE+OO O.OOE+OO 

I.85864 7.39E-06 

NOAEL 

1.35E-02 

1.35E-02 

I .35E-02 

Hazard 

Quotient 

7.52E-02 

O.OOE+OO 

5.48E-04 

Hazard 

Index 

nhalation 

Air 

I I I I I 
O.OOE+OO1 0.00E+O61 1.35E62 1 O.OOE+OO 

Dermal 

Soil O.OOE+OO O.OOE+OO 1.35E-02 O.OOE+OO 

otal 

I I I 

I I I I I 7.58862 

RABBIT\OU3\max 3:09 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from 

Xeldrin 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Weight From Food from Meat 

RABBIT\ iax 3: 

1 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Aroclor 1260 Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

mgfkg mglkgday 
I I I I 1 

Ingestion 

Soil 

Water 

Food 

2.10E-01 1.12E-03 I .35EXt2 8.32E-02 

O.OOE+OO O.OOE+OO 1.35EXt2 O.OOE+OO 

8.22E-03 1.69E-04 1.35E-02 1.25E-02 

nhalation 

Air 
I I I I I 

O.@lE+OO1 0.ooE+oo~ 1.35Ea21 OBOE+00 
I II 

Dermal 

Soil OBOE+00 OBOE+00 1.35E02 O.OOE+OO 

IP otxl I I I I I 9.57E-02 
II 

RABBIT\OU3\max 3x39 PM6/6/96 



Dose Calculations for individual Contaminants - Maximum Concentration 

3rdosulfan II 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

Endrin 

Predicted take Dietary Intake 

Air 

)ermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 

O.OOE+OO O.OOE+OO 

RABBIT\ lax 

1 

3:o Q '616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 3109 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Gamma-Chlordane 

Predicted 

Xoxins 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

RABBIT lax 3: 616196 
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Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

LIis(Z-ethylhexyl)phthalate 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

RABBIT\ lax 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Yylene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Bis(2-ethylhexyl)phthalate 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 3109 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I-methylnaphthalene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

:arbazole 

Predicted Fractional Absorption 

RABBIT -Iax 3: 1616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

-methyfnaphthalene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 3:09 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

jibenzofuran 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

lindane (BHC) 

Predicted 

Concern 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT\ iax 3: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Dermal 

Soil 

Total 

O.OOE+OO O.OOE+OO 5.OOE-01 O.OOE+OO 

1.03E43 

lindane (BHC) 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OU3\max 3339 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

from Meat 

Intake from 

V 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

RABBIT\ lax 3: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

ndrin aldehyde 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

RABBIT\OUB\max 3109 PM6/6/96 



DOSE CALCULATIONS FOR RED FOX 

MEAN CONCENTRATION 



Deriving Wildlife NOAEL Values from Laboratory Data 

Contaminant 

LabTeSt 
Results Endpoint 

Estimated Wild- 
Scaling Factor life NOAEL 

I - --.-- 

1 S.OOE+Ol 1 RCA Fnr I 1 .I m I- 

1 5.06E+OO (Re 

/ 2.52E+OO IRed Fox 1.1 

Cobalt 
Copper 
Cyanide 

lese 

1.578+02 
IRat 6.6OE+ol 
Rat 6.87E+Ol 
Rat 8.OOE+aI . . 

Rat 8.80E+ol ..A Fox I.--- . , 
Red Fox l.OOEol I 

to1 Red Fox l.OOE-01 I 

1.1,2-Trichloroethane 

1.81E+02 ,....w .-- , _.--- 
\Rd Fox 1 .OOE-Ol 

d Fox l.OOE-01 1.6OE+OlI 
+03 (Red Fox 1 .OOE-Ol 

xoethene IMouse 4.528+02 IR I- 

d Fox l.OOE-03 1 

7:23 PM614196 



K ASSESSMENT SPREADSHEET - INGESTION OF SOIL. 

XPOSURE SCENARIO: MEAN CONCENTRATION WR EACH CHEMICAL 
CEPTOR: RED FOX 

ou3 8:12 PM6/4/96 



K ASSESSMENT SPREADSHEET - INGESTION OF WATER 

SCENARIO: MEAN CONCENTRATION POR EACH CHEMICAL 

ou3 8:12 PM6/4/98 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

URE SCENARIO: MEAN CONCENTRATION POR EACH CHEMICAL 

ou3 8:12 PM614l96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Intake 

From Food from Meat 

hake from Intake Dermal Uptake Dietary Intake 

Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Fox\OUB\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

IL luminum 

II Concentration Dose NOAEL Quotient Index 

Ingestion 

Soil 

w& mg/kgday 

I I I I I 
8.44E+031 1.78E+OlI S.OOE+OOt 3SSE+OO 

II Waler I O.OOE+OO1 0.OOEtOO~ 5.OOEtOO~ O.OOE+OO I II 

II 

I L I t I 

Food 7.03Et00 1.12E-01 5.OOE+OO 2.25E-02 
II 

bhalation 

Air 

Dermal 

Soil 

O.OOEtOO O.OOE+OO S.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 5.OOE+OO O.OOEtOO 

I 3.57E+OO u 

Antimony 

Ingestion 

Soil 

Hazard Hazard 

Concentration Dose NOAEL Quolient Index 

w/kg mg/kgday 

I I I I I 
6.66E+OlI 1.40E-01 i I .258-03 1 l.l2E+02 

Water 

Food 

Inhalation 

Air 

O.OOE+OO OBOE+00 1.258-03 O.OOE+OO 

2.01EtOO 9.04EXI4 1.258-03 7.248-01 

O.OOE+OO O.OOEt00 1.25E-03 OBOE+00 

Dermal 

Soil 

T0ral 

O.OOEtOO OBOE+00 1.25E-03 O.OOE+OU 

1.13Et02 

Fox\OU 1 3: 

c 

16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Arsenic Predicted 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat Vegetation from Waler from Soil 

Barium Predicted 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO I .OOE+OU 1.ooE+oo U.OOE+OC 

O.OOE to0 O.OOE+OO l.OOE+OO 1 .OOE-01 O.OOE+M 

Fox\OU3\mean 3~42 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

I Arsenic 

Concenrrarion Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

II mg/kg mg/kgday 

ngestion 

Soil 

I I I I I 
1.44E+Ol 3.03802 1.268-02 2.40E+OO 

Warer 

Food 

I O.OOE+OO~ O.OOE+OO~ I.26802 1 O.OOE+OO I 
9.038-02 2.80EM 1.26802 1 2.228-02 

nhalation 

Air 

I I I I I 
O.OOE+OO O.OOE+OO 1.26E-02 O.OOE+OO 

Dermal 

Soil 0.OOE+OO O.OOE+00 1.26EXr2 O.OOE+OO 

oral 

I I 1 I 1 

I I I I 2.43E+OO 

II Barium 

Concernration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU 1 3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

0 
16 

10 

d 1 O.OOE+OO O.OOE+OO O.OOE+OO I.OOE+OO I.OOE+O( 

O.OOE+OO O.OOE+OO I.OOE+OO I.OOEXH~ OBOE+00 

Inhalation 

Air 

Dermal 

Soil 

Intake Inlake from Imake Dermal Uptake Dietary Intake 

Fox\OUB\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Fox\OU 1 

Concentration 

Concentration 

3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Intake Intake from 

Cobalt 

Predicted Intake 

Concern. Weight From Food from Meat 

Intake from 

Vegetation 

Intake 

from Water 

1ermal 

Soil 

I I I I I I 
O.OOE+OO 

Dermal Uptake Dietary Intake Uptake Fracrional Absorption Predicted 

from Soil Soil from Air Intake Fraction Dose 

mglkglday mglkglday mglkglday mg/kgday 
I I I I I 

O.OOE+OO~ I 1 l.OOE+OO~ l.flOE~l~ O.OOE+OO~ 

Fox\OU3\mean 3142 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

3hromium 

Concentrarion Dose 

mg/kg mglkgday 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

ngestion 

Soil 
I I I I I 

6.84EtOlI 1.44E-011 4.60E-02 1 3.13E+OO 

Water 

Food 

nhalation 

Air 

O.OOE+OO 0.OOE+OO 4.60E92 O.OOE+OO 

3.llE91 2.278-04 4.60892 4.93E93 

O.OOE+OO O.OOE+OO 4.6OE-02 0.OOE+OO 

>ermal 

Soil 0.OOE+OO O.OOE+OO 4.608-02 O.OOE+OO 

rotal I I I I I 3.13E+OO 

II Cobalt 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

I.l2E+Ol 2.36E-02 1.57E-01 1.50E01 

O.OOE+OO O.OOE+OO 1.57E-01 O.OOE+OO 

8.39892 3.88894 1.57E-01 2.47E-03 

I I I I I 
U.OUh 1 WI O.OOE+OO 1.57EUII O.OOE+OO 

Dermal 

Soil O.OOE+OO O.OOE+OO I .57E-O1 O.OOE+OO 

Fox\OU 
4 

3: 616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

:opper 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorplion Predicted 

Concent. Weight From Food from Meat Vegelation from Water from Soil Soil from Air Intake Fraction Dose 

nhalation 

Air 

1ermal 

Soil 

OBOE+00 OBOE+00 l.OOE+OO l.OOE+OO O.OOE+O( 

O.OOE+00 OBOE+00 l.OOE+OO 1 .OOE-O2 O.OOE+Ol 

Cyanide 

Predicted Inlake Intake from Intake Dermal Uptake Dierary Intake 

From Food from Meat 

Fox\OUB\mean 3~42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Fox\OU 1 

Copper 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

Soil O.OOE+OO O.OOE+OO 6.87E-01 O.OOE +-00 

Total 1.9OE-01 

3: r6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Lead 

Predicted 

Concern. 

Intake Inrake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meal Vegetalion from Water from Soil Soil from Air Intake Fraction Dose 

Ineestion 

Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO I.OOE+Ofl O.OOE+fJ 

O.O6E+OO O.OOE+OO 1 .OOE t 00 3.OOE-02 O.OOE+O( 

Manganese 

Predicted 

Concern. 

Intake Intake from Imake 

Weight From Food from Meal Vegetation from Water 

Dermal Uptake Dietary Inlake Upfake Fractional Absorption Predicted 

from Soil Soil from Air Intake Fraction Dose 

I 1 O.OOE+OO1 I.OOE+OOl l.OOE+OO~ O.OOE+Of 
I I I I 

O.OOE+OO~ I 1 l.OOE+OO~ I.OOE-02~ O.OOE+Ol 

Fox\OU3\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

3.288+00 

I Manganese 

Concentration Dose NOAJZL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU a 



Dose Calculations for Individual Contaminants - Mean Concentration 

Inhalation II Air O.OOE+OU 

ercury 

Predicted 

Concent. 

Intake Intake from 

ermal 

IV Soil 
I 

I nnnF.+nn 

O.OOE+OO l.OOE+OO I.OOE+OO OBOE+00 

I OBOE+00 1 .OOE +00 1 BOE-01 O.OOE+OO 

Nickel 

Predicted Intake Inlake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

Fox\OUB\mean 3:42 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ercury 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

lrlgestion 

Soil 

Water 

Food 

I .76E+OO 3.70EU3 1.32E+OO 2.81E@3 

O.OOE+OO OBOE+00 I .32E+OO O.OOE+OO 

3.79E-01 1.948-03 1.32E+OO 1.47843 

Irrhalation 

Air 
I I I I I 

O.OOE+OOl OBOE+001 1.32E+OO OBOE+00 
I 

Soil I O.OOE+OO1 O.OOE+OO1 1.32E+OO( OBOE+00 I I I I II 
rotal 

I I I I I 
4.28EXr3 

Nickel 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

ngestion 

Soil 

Water 

OOd 

7.35E+Ol 1.55Eal 4.OOE+OO 3.86842 

OBOE+00 O.OOE+OO 4.OOE+OO O.OOE+OO 

4.52E+OO 8.11E-03 4.OOE+OO 2.03803 

‘nhalation 

Air 

3ermal 

Soil 

I I I I 
O.OOE+OO O.OOE+OO~ 4.OOE+OO) O.OOE+OO 

O.OOE+OO OBOE+00 4.OOE+OO O.OOE +00 

I I I I I 

I I 4.078-02 II 

Fox\OU 1 . 
t 

3: 

ti 

X/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

ielenium 

Predicted 

Concent. 

Intake Intake from hake Dermal Uptake Dietary Intake 

Weight From Food from Meat Vegetation from Water 

.nlialalion 

Air 

3ermal 

Soil 

2.388+00 O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 JtJE.02 O.OOE +00 

Fox\OUS\mean 3~42 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

elenium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO OBOE+00 7.508-02 OBOE +00 

Total 9.048-02 

Concentration 

Fox\OU ,I 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

I/ Vanadium 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO 1 .OOE+OO I.OOE+OO 0,00E+OO 

O.OOE+OO OBOE+00 l.OOE+OO 1 .OOEa3 O.OOE+OO. 

Fox\OUB\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Vanadium 

Concentration Dose NOAJZL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

3: 616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

I.l,l-Trichloroethane 

Predicted 

From Food from Meat 

1,1,2-Trichloroethane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

From Food from Meat 

Fox\OUB\mean 3:42 PM616196 



Dose Calculations for Individual Contaminants _ Mean Concentration 

II II 
II 1 ,l,l-Trichloroelhane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

rotal 
I I I 

I I I 8.418-08 

I, 1.2-Trichloroethane 

Concentration 

Fox\OU I 3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n Il 

‘etrachloroethane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

Fox\OU3\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

etrachloroethane 

Concentration Dose NO&L 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

FoLKI 

Inhalation 

Air 

5.338-03 l.lZE-05 2.OOE-01 5.61E-05 

OBOE+00 OBOE+00 2.OOEUl O.OOE+OO 

4.548-04 2.28E-09 2.OOE-01 1.14E-08 

O.OOE+OO OBOE+00 2.OOE-01 OBOE+00 

Dermal 

Soil OBOE+00 O.OOE+OO 2.OOE-01 0.ooE+oo 

Hazard Hazard 

Fox\Oli 1 3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted 

,2-Dichloroethene 

Predicted Intake Intake from 

Concent. Weight From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

Fox\OUB\mean 3:42 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

richloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I .2-Dichloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU 1 3: 

c 

‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Acenapthene 

Predicted Intake Intake from 

Concern. Weight From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

mglkglday mglkglday mglkglday mglkglday mg/kgday 
I I I I I I I I I I I I II 

1.17ECr4 l.OOE+OO l.OOE+OO 1.17E-04 

O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+OO 

l.OOEtOO l.OOEtOO 1.54E-07 

l.OOEtOO l.OOE+OO O.OOE+OO 

I I 1 O.OOE+OO~ l.OOEtOO~ l.OOEtOO~ O.OOE+OO 
I I I I II 

, ,  _. .  .  .  .  .  -1 - .  . -  

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
I I I I I I I I I 

I.OOE+OOI O.OOEtOOj 

l.OOEU21 O.OOEtOOjj 

Fox\OU3\mean 3:42 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Acenapthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU 1 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Benzo(a)pyrene 

Predicted Intake Intake from 

Water from Soil Soil Air Intake Fraction Dose 

Fox\OU3\mean 3:42 PM6/6/96 
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Dose Calculations for Individual Contaminants - Mean Concentration 

Benzene 

Ingestion 

Soil 

Water 

Predicted 

Cancent. Weight 

to 

hake 

From Food from Meat 

ItWldl” molkoldm, 

Intake from 

Vegetation 

nwlkvldav 

Intake Dermal Uptake Dietary Intake Uptake Fractional Ahsorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

mvlkeldav mp,km,A- mnllnlrln., mn,Gn,A~\r .nn,lrnJL,., I/ -a . ..~ ,--, . ..~ ..~--, . ..~ ..~ --, ___D ..D --, D ..&‘Y‘lJ “‘~,L&,ua, “‘~,L~,“‘l, “‘5’“6Twl, 
4.82E+OO 3.62E+05 

2.50E-03 5.26E-06 I.OOE+OO I .OOE+Oo 5.26806 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE+Oll O.OOE+OO 

I-OOO-iUl. 

Food-veg. 

inhalation 

Air 

I .07LV7 _I_,“Y-.” l.OOE+OO l.OOE+OO 5.76E-10 

6.35E-04 O.OOE+OO I.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OU I.OOE+OO l.OOE+OO O.OOE+OO 
1 

Dermal I I I I I I I I I I I I 
v 

Soil O.OOE+OU O.OOE+OO I.OOE+OO 1 flOE-01 O.OOE+OO 

Fluoranthene 

Predicted 

Concem. Weight 

Intake 

From Fond from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Ahsorprion Predicted 

from Water from Soil Soil from Air Inrake Fraction Dose II 

FOX\OUB\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

enzene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

II 
bgestion 

Soil 

Water 

Food 

Inhalation 

Air 

w/k.8 mg/kgday 

2.508-03 5.26806 2.638+00 2.OOE-06 

O.OOE+OO O.OOE +00 2.638+00 O.OOE+OO 

6.358-04 5.76E-10 2.638+00 2.19E-10 

OBOE+00 O.OOE+OO 2.63E+OO O.OOE +00 

Dermal 

Soil OBOE+00 O.OOE+OO 2.63E+OO O.OOE+OO 

I I I I 1 
Total I 2.OOE-06 

II Fluoranthene 

Concentration Dose NOAEL 

Hazard 

Quotient. 

Hazard 

Index 

II 
Ingestion 

Soil 

Waler 

Fond 

w/kg mglkgday 

6.60E41 1.39E-03 1.25E+Ol l.llEa4 

OBOE+00 O.OOE+OO 1.25E+Ol O.OOE+OO 

1.588-02 3.44E-05 1.25E+Ol 2.75E-06 

Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO OBOE +00 1.25E+Ol O.OOE+OO 

O.OOE+OO O.OOE+OO 1.25E+Ol O.OOE+OO 

otal 

I I I I I 

I I I I 1.14E-04 

FOX\0 n (. 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from 

Fluorene Concent. Weight From Food from Meat Vegetalion 

Intake Dermal Uptake Dietary Intake Uptake Fraclional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

O.OOE+OO 1 .OOE+OO I.OOE+OO O.OOE+O 

O.OOE+OO l.OOE+OO 1 .OOE-Ol O.OOE+O 

Zthylbenzene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

FOX\OUB\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration 

thylbenzene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\0 
4 

n 3: !6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted 

Predicted Intake Intake from hake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted II 
‘henanthrene From Food from Meat 

FOX\OUB\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

II Napthalene 

Concentralion Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\0 ” ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n II 
Styrene 

Predicted Intake Imake from 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dielary Intake Fractional Absorption 

FOX\OUd\mean 3:49 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration 

FOX\OU 7 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

n n 
l.4’-DDD 

Predicted 

Concent. Weight From Food from Meat V 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

From Food from Meat 

FOX\OUJ\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

1,4’-DDD 

Concentration Dose NOAEL 

Hazard 

Quotient 

IIazard 

Index 

rotat I I I I I 5.06Ea3 

1,4,-DDE 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\0 n 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n n 
Predicted 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary hake 

FOX\OU3\mean 3:49 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

.4’-DDT 

Concenlradoa Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

II 
Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

mglkg mglkgday II 
2.36802 4.95E-05 8.00E-02 6.19E-04 

O.OOE+OO O.OOE+OO 8.OOEJJ2 OBOE+00 

4.64E64 6.40846 8.OOE-02 8.OOE-OS 

O.OOE+OU O.OOE+OO 8.00E-02 OBOE+00 

bermal 

Soil O.OOE+OO OBOE+00 8.OOE-02 OBOE+00 

Total 

I I I I I 

I 6.998-04 

FOX\0 n 3: (616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

n II 
tIpha-Chlordane 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Predicted Intake 

From Food from Meat 

Imake from Intake Dermal Uptake Dielary Intake 

FOX\OUB\rnean 3:49 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Alpha-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

roclor 1248 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\OI n 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

>ieldrin 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

FOX\OU3\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

FOX\OU -I 

Concentration 

Hazard Hazard 

Index 

Dieldrin 

Concentration NOAEL 

Hazard Hazard 

Quotient Index 

Soil 

Water 

Food 

Inhalation 

Air 

3.24E-02 6.818-05 2.OOE-03 3.40E-02 

O.OOE+OO O.OOE+OO 2.OOE-03 OBOE+00 

7.9SE-04 1.48E-06 2.OOE-03 7.41EGl 

OBOE+00 O.OOE+OO 2.OOE-03 O.OOE+OO 

Dermal 

Soil O.OOE+OO O.OOE+OO 2.00E-03 O.OOE+OO 

otal 

I I I I I 
3.48842 II 

3: 9/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

FOX\OU3\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Endosulfan II 

Concentration Dose NOAEL 

Hazard 

Quorienr 

Hazard 

Index 

/I Endrin 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\0 ? 3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

;amma-Chlordane 

Predicted 

Concent. Weight 

Intake Intake from 

From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 

nhalation 

Air 

)ermal 

Soil 

1.16E-04 O.OOE+OO 1 .OOE+OU I.OOE+OO O.OOE+O 

O.OOE+OO O.OOE+OO I.OOE+OO l.OOE+OO O.OOE+M 

O.OOE+OO O.OOE+OO l.OOE+OO OBOE+00 OBOE +01 

)ioxins 

Predicted 

Concent. Weight 

Intake 

From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

ihalation 

Air 

bermal 

Soil 

O.OOE+OO O.OOE+OO I.OOE+Otl I .OOE+OO O.OOE+O( 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOEa2 O.OOE+O( 

FOX\OU3\mean 3~49 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Gamma-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Dioxins 

Concentration Dose 

Hazard 

Quotient 

Hazard 

Index 

FDX\OU 7 3: ‘616196 



Doss Calculations for Individual Contaminants - Mean Concentration 

Yylene 

Predicted 

Concent. Weight 

Intake 

From Food from Meat 

Intake from 

Vegelalion 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

Food-veg. 

nhalation 

Air 

Dermal 

Soil 

5.07E-03 O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO I .OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-Ol O.OOE+OO 

II 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

FOX\OUJ\mean 3~49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

FOX\0 n 

Total 

I I I I . I 
1.18E-04 

Bis(Z-ethylhexyI)phthalate 

3: 16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

!-methylnaphthalene 

Predicted Intake Intake from 

Food-an. 

Food-veg. 

nhalation 

Air 

Iermal 

Soil 

5.57806 4.078-07 I.OOE+OO l.OOE+OO 4.07867 

6.17EU3 O.OOE+OO I .OOE+OO I.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OU O.OOE+OO 

O.OOE+OO O.OOE+OO, l.OOE+OO 1.50E-01 O.OOE+OO 

carbazole 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

FOX\OUS\mean 3:49 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

FOX\0 n 

-nieihylnaphthalene 

Concentration 

:arbazole 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

3: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

. 
n ll 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

FOX\OU3\mean 3:49 PM6/6/96 





Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary hake 

FOX\OUB\mean 3:49 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

ndrin aldehyde 

Concentration Dose NOAEL 

Hazard 

Quotienl 

Hazard 

Index r 

Soil I O.OOE+OOl O.OOE+OOl 9.20E-03 J O.OOE+OO I 

! ! ! 

FOX\0 n 3: ‘616196 



DOSE CALCULATIONS FOR RED FOX 

MAXIMUM CONCENTRATION 



K ASSEsshfl?NT SPRE%DSHEET - INGESTION OF SOIL. 

URE SCENARIO: hWXIMUM CONCtWTRATION FOR EACH CHEMICAL 
PTOR: RED FOX 

endtin aIdehyde 

TOTAL 

0x3 8:12 PM6/4/96 



K ASSBSSMENT SPREADSHEET - INGESTION OF WATER 

XPOSURE SCENARIO: MAXMUM CONCJZNTRATION FOR EACH CHEMICAL 
CEPTOR: RED FOX 

k#UiiC o.ooe+oo 
BUiUlO 6.4 

Bayllium o.ooE+oo 

ChdmiUm 0.ooE+oo 
1 
Chromium 
cobalt 

COPPC? 
Cyanide 

ickel I I 1 0.00@+00 

SClCtiUlIl 0.00@+00 
Silver 0.01 

Vanadium 0.0 

ou3 8:12 PM6/4/96 



K ASSE!JSMENT SPREADSHEET - INGESTION OF FOOD 

URE SCENARIO: MAXIMUM CONCENTRATION FOR EACH CHEMICAL 
OR: RED FOX 

8: 12 PM6/4/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Intake Intake from Intake Dermal Uptake Dietary Intake 

ntimony Predicted 

Intake Intake from Make Dermal Uptake Dietary Intake Uptake Fractional Ahsorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil frorn Air Intake Fraction Dose 

Fox\OU 

% 

2: 5/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

Concentration 

Fox\OU3\max 2:4 1 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Intake Imake from Intake Dermal Uptake Dietary Intake Fractional Ahsorprion 

Predicted 

Intake 

Weight From Food from Meat 

lmake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

Fox\OU 
4 

2: Y/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I/ Arsenic 

Ingestion 

Soil 

Water 

Food 

Concentration Dose 

mglkg mglkgday 

5.438+01 1.14E-01 

0.OOE+00 O.OOE+OO 

3.40Eal 1.06E-03 

NOAEL 

I .26E-O2 

1.26E-02 

1.26E-02 

Hazard 

Quotient 

9.06E+OO 

O.OOE+OO 

8.388-02 

Hazard 

Index 

Air 

Dermal 

Soil 

O.OOE+OO~ O.@IE+OOl 1.26E-02 1 O.OOE+OO I I 1 I 

OBOE+00 O.OOE+OO 1.26E-02 O.OOE +00 

rolal * I I I I I 9.15E+OO 

II 

II Barium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OUB\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

E 

I 

I, 

I 

C 

II 

II 

II 

Ieryllium Predicted 

Intake Irnake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

:admium Predicted 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Fox\OU 
9 

2: i/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

/I Beryllium 

Conceulration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Cadmium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OUS\max 2:41 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Fox\OUB 

Y 

2:3 Y/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Chromium 

Cottcerttration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Ittdex 

Soil 

Water 

Food 

Inhalation 

Air 

2.128+02 4.46801 4.60E-02 
O.OOE+OO O.OOE+OO 4.60EXt2 

9.648-01 7.048-04 4.60E-02 

O.OOE+OO 0.ooE+00 4.608-02 

Dermal 

Soil OBOE+00 O.OOE+OO 4.6OE-02 

I 
9.71E+OO 

II 

/I Cobalt 

Concentration Dose NOAEL 

Hazard 

Quotieut 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

2.34E+OI 4.92842 1.57E-01 3.13E-01 

OBOE+00 O.OOE+OO 1.57E-01 O.OOE+OO 

1.75E-01 8.10EM 1.57E-01 5.16803 

II Air I O.OOE+OO) O.OOE+OO) 1.57EUlj O.OOE+OO I 

Soil I OBOE+001 OBOE+001 1.57E-011 O.OOE+OO 
I I I I 

Fox\OUB\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Copper 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Fox\OUB 

il 

‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

// 

Copper 

Concentration Dose NOAEL 

Hazard 

Quotient 

Halard 

Index H 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU3\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

From Food from Meat 

Intake from intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from 

Fox\OU 

1 

2: 

1 

5/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

,ead 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

9.OOE+03 1.89E+Ol 8.OOE41 2.378+01 

3.60E-02 3.02E-03 8.OOE-01 3.788-03 

8.15E+OI 3.678-02 8.OOE-01 4.59E-02 

Air 1 O.OOE+OOI O.OOE+OO) 8.00E-01 I O.OOE+OlJ 1 

Soil I O.OOE+OO] OBOE+001 8.OOE-01 I O.OOE+OO 
1 1 I I 

vlanganese 

ngestion 

Soil 

Water 

Food 

nhalation 

Air 

Concentration 

mg/kg 

1.24E +03 

2.80Eal 

6.21E+Ol 

Dose 

mglkgday 

2.6lE+OO 

2.35E-02 

8.33803 

NOAEL 

8.80E+OO 

8.80E+OO 

8.80E+oo 

Hazard 

Quotient 

2.968-01 

2.67843 

9.46EU4 

Hazard 

Index 

I I 
! O.OOE+OO OBOE+00 8.80E+OO O.OOE+OO 

I I I 

Soil I O.OOE+OO1 O.OOE+OO( 8.80E+OO( O.OOE+OO I 
I I I 

rotal 

I 1 I I I 

I I 3.OOE-01 

Fox\OU3\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary hake 

rlickel 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption 

Weight From Food from Meat Vegetation from Water from Soil 

Fox\OU 
4i 

2: q/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II Mercury 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

mglkg 

4.40E+OO 

O.OOE+OO 

9.47801 

mglkgday 

9.258-03 

O.OOE+OO 

4.868X-13 

1.32E+OO 7.01EJJ3 

1.32E+OO O.OOE+OO 

1.32E+OO 3.688-03 

Inhalation 

Air 

Dermal 

Soil 

I I I I 
OBOE+001 O.OOE+OGl 1.32E+OOl O.OOE+OO ! 

OBOE+00 O.OOE+OO 1.32E+OO O.OOE+OO 

I I I 
I I I I I 1.07E-02 

Nickel 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OUB\max 2:41 PM616196 



Dose Calculations for individual Contaminants - Maximum Concentration 

n II 

selenium 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat Vegetation from Water from Soil 

silver 

Fox\OU 
3( 

2: “6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OU3\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

V 

In 

1 

1 

In 

D 

Z 

Ir 

II 

0 

anadium 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

inc 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Fox\OU 
I 

2: ‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Vanadium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Total 

I I I I 
I 1.07E-01 

Zinc 

Ingestion 

Soil 

Water 

Food 

Concentration 

mg/kg 

4.8X+03 

O.OOE+OO 

5.388+03 

Dose 

mglkgday 

l.O2E+Ol 

O.OOE+OO 

7.448+01 

NOAEL 

1.6OE+OI 

1.60E+OI 

1.6OE+Ol 

Hazard 

Quotient 

6.37E-01 

O.OOE+OO 

4.65E+Oll 

Hazard 

Index 

Air 

Dermal 

Soil 

Total 

OBOE+00 O.OOE+OO 1.60E+OI O.OOE+OO 

0.OOEtOO O.OOEtOO lhOE+Ol O.OOE+OO 

5.288+00 

Fox\OU3\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I ,l, I-Trichloroethane 

Predicted 

Concent. 

Intake Intake from 

Weight From Food from Meat 

Food-veg 

nhalation 

Air 

>ermal 

Soil 

7.37E-04 O.OOEtOO 1 .OOEtOO l.OOEtOO OBOE+00 

O.OOE+OO O.OOEtOO l.OOE+OO I .OOE+OO O.OOE+OO 

O.OOE+OO O.OOEtOO l.OOE+OO O.OOEtOO O.OOE+OO 

II 

,,1.2-Trichloroethane 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

2: .5/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

1 ,l ,I-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

mglkg mglkgday II 
Ingestion 

Soil 

Water 

Food 

[nhalation 

Air 

Dermal 

Soil 

4 .OOE-O3 8.41E-06 1 .OOE t 02 8.41E-08 

O.OOE+OO O.OOEtOO l.OOE+02 O.OOE+OO 

7.37E-04 1.19E-09 l.OOEt02 l.l9E-11 

O.OOEtOO O.OOE+OO 1 .OOE+OZ O.OOE to0 

O.OOE+OO O.OOE+OO l.OOEt02 O.OOEtOO 

rotal 
I I I I I 

I I I I I 8.41E-08 
II 

II 1 ,1.2-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OUB\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

retrachloroethane 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Fox\OU 
3( 

i/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

If etrachloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Ilazard 

Index 

Soil O.OOEtOO O.OOEtOO 2.OOE-01 O.OOE+OO 

Total 8.41E-05 

oluene 

Concenwalion Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Fox\OUB\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

‘richloroethene 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

I ,2-Dichloroethene 

Fox\OU3 

( 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

richloroethene 

Concentration Dose NOAEL 

Hazard 

Quotienr 

Hazard 

Index I/ 

I ,2-Dichloroethene 

Concentration Dose NOAEL 

Hazard 

Quolient 

Hazard 

Index 

Fox\OU3\max 2:41 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

hcenapthene 

Predicted 

Concent. 

Intake Intake from Intake Dermal IJptake Dietary Imake Ahsorplion Pr 

Weight From Food from Meat Vegetation from Water from Soil 

Food-veg. 

nhalation 

Air 

)ermal 

Soil 

4.16EU3 O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOE+OO 1 .OOE+OO O.OOEtOO 

O.OOE + 00 O.OOEtOO I.OOEtOO 1 .OOEUI OBOE to0 

\mhracene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Fox\OU 

t c 2: 516196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

cenapthene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Hazard Hazard 

Fox\OUB\max 2:41 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted 

Concert 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Imake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Fox\OU 

1 

2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II Benzo(a)pyreue 

Concerllralion Dose NOAEL 

Hazard 

Quotient 

P Otal I I I I I 1.288-02 

Fox\OUB\max 2:41 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Benzene 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

rotal 

Concentration Dose 

%/kg mg/kg-day 

3.OOE03 6.3 IE-06 

OBOE+00 O.OOEiOO 

7.62E-04 6.91E-10 

O.OOE+OO O.OOE+OO 

NOAEL 

2.63E+OO 

2.63E+OO 

2.63E+OO 

2.638+00 

Hazard 

Quotient 

2.4OE-06 

O.OOE+OO 

2.63E-10 

O.OOE+OO 

Hazard 

Index 

O.OOE+OO OBOE+00 2.638+00 O.OOE+OO 

2.40E-06 

Fluoranthene 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

rotal 

Concentration 

mi0.s 

1.6OE+OO 

O.OOE+OO 

3.83E-02 

O.OOE+OO 

Dose 

mglkgday 

3.36E-03 

O.OOE+OO 

8.33E-05 

O.OOE+OO 

NOAEL 

1.25E+Ol 

1.25E+Ol 

l.ZSE+Ol 

1.25E+Ol 

Hazard 

Quotient 

2.698-04 

O.OOE+OO 

6.67846 

O.OOE+OO 

Hazard 

Index 

O.OOEtOO O.OOEtOO 1.25E+Ol O.OOE+OO 

2.768-04 

FOX\0 

ul 

2: ‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

// Benzene 

Predicted 

Concent. Weight 

Intake Intake from 

From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

nhalatron 

Air 

1ermal 

Soil 

O.OOE+Otl O.OOE+OO l.OOE+OO l.OOE+OO O.t.XlE+OO 

O.OOEtOO O.OOEtOO 1.OOEtOO 1 .OOE-OI O.OOEt00 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

FOX\OUB\max 2:47 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

luorene 

Predicted 

Concent. Weight 

Intake Intake from 

From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

FOX\OU ’ 

i 

2: ‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II Fluorene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

3ermal 

Soil 

mglkg mglkgday 

! ! ! I 

7.90E-02 1.66E-04 1.25E-01 1.338-03 

O.OOE+OO O.OOE+OO 1.25EJIl 0.00E+OO 

2.68843 8.3lE-07 1.25E-01 6.658-06 

O.OOEtOO O.OOEtOO I .25E-O1 OBOE+00 

O.OOE+OO O.OOEtOO 1.25E-01 O.OOE+OO 

Ethylbenzene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\OUB\max 2:52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Inhalation 

Air 

Dermal 

Soil 

O.OOEtOO O.OOE+OO l.OOE+OO 1 .OOE i-00 O.OOEtOO 

0.OOE+00 O.OOE+OO l.OOE+OO 1 JXIE-01 O.OOEtOO 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

FOX\OU 

( 

2: 516196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I Napthalene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

mglkg 

2.30E-01 

O.OOE+Oll 

mglkgday 

4.84844 

0 onEin 

5 .OOE-O2 9.67E-03 

5 nnE4)7 n nnEIrln 

1.478-02 2.20E-07 5.OOEO2 4.39E-06 

O.OOE+OO O.OOE+Otl 5.00E-02 O.OOE+OO 

O.OOE+OO O.OOEtOO 5 .OOE-f2 0.00E+OO 

otal 

I I I I 

I I I I I 9.68E03 

I 

Phenanthrene 

Ingestion 

Soil 

Water 

FMUI 

Inhalation 

Air 

Dermal 

Soil 

,Total 

Concentration 

mg/kg 

9.90Eal 

OBOE+00 

3 1RE-02 

Dose 

mglkgday 

2.08E-03 

O.OOEtOO 

I n2ix-m 

NOAEL 

1.288-02 

1.28Ea2 

I 7RF.m 

Hazard 

Quotient 

1.63E-01 

0.OOE+OO 

I 07FJlA 

Hazard 

Index 

O.OOE+OO O.OOEtOO 1.28E-02 O.OOE+OO 

O.OOEtOO O.OOEtOO I.28802 O.OOEt00 

I .63E-Ol 

FOX\OUB\max 2:52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

Predicted take Dietary hake 

FOX\OU 
t 

2: i/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

tyrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index I/ 

otai 

I I I I I 
3.15E-05 

Hazard Hazard 

FOX\OUB\max 2152 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

1,4’-DDD 

Predicted Intake 

From Food from Meat 

Intake from intake Dermal Uptake Dietary Intake 

4,4,-DDE 

Predicted Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dermal Uptake Diet Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mg/kg/day mglkglday mglkglday mglkgday 
I I I I I I I I 

l.tXlE+OO 1.2tlEU4’ 

I 1 l.OOE+Otl 1 .OOE+OO O.OOE+OO 

I I I l.OOEttKl 1 .tlOE+OO 9.788& 
I 

FOX\OU 

( 

2: T/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

.4’-DDD 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I I I 1.43E-02 
II 

Concentration 

Hazard Hazard 

FOX\OUB\max 2:52 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorprion 

Predicted 

FOX\0 
4 

2: 

% 

5/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Aldrin 

Concenlration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index u 

FOX\OUB\max 2~52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Intake Intake from Intake from Intake Intake Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

From Food from Meat :a1 Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

ay mglkglday mglkglday mglkglday mglkglday mglkglday mglkg-day 
I I I I I I I I 

00 4.63844 

I 1 l.OOE+OOl l.OOE+OO O.OOE+OO 

I I 1 .OOE +00 1 .OOE+OO 2.55EU2 
I I I 

00 O.CMlE+OO 

I I I I I I I I I 
1 O.OOE+OO~ l.OOE+OO I.OOE+OO O.OOE+OO 

Inhalation 

Air 

Predicted 

I I 

1 O.OOE+OO] 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

xtd from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose II 
ay mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

I I I I I I I I 
Soil 

Water 

I 1.9OE-OlI I I 4.OOE-04 1 .OOE+OO 

1 OBOE+001 O.OOE+OO l.OOE+OO 

I I 1 l.M)E+OO~ l.OOE+OO( O.OOE+OO 
I I 

FOX\OU 

t 

2: 

1 

-6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Alpha-Chlordane II Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\OU3\max 2152 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

// Aroclor 1260 

Predicted Intake Intake from 

Dieldrin 

Predicted 

Concent. Weight 

Intake 

From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

FOX\OU 

t 

i/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration 

Soil 0.OOE+OO O.OOE+OO 1.35E-02 O.OOE+OO 

Total 6.57842 

FOX\OUB\max 2:52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted hake 

From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

FOX\OU 

1 

214 “i/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II Endosulfan II 

Concentralion Dose NOAJZL 

Hazard 

Quotienl 

Hazard 

Index 

FOX\OUB\max 2:52 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I Gamma-Chlordane 

Predicted 

Concern. Weight 

Intake 

From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 

Inhalation 

Air 

Dermal 

Soil 

1 2.78Ea3( I I I O.OOE+Otl( I I I 1 l.OOE+OO( I.OOE+OO( 
I I I 

O.OOE+OO~ 

OBOE+00 O.OOE+OO l.OOE+OO I .OOE +OO O.OOE+OO 

O.OOE+OO OBOE+00 I.OOE+OO O.OOE+OO 0.OOE+OU 

Dioxins 

Predicted Intake Intake from 

FOX\OU 

t 

2:4 

c 

T/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Gamma-Chlordane 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

Total 

Concentration Dose 

mg/kg mglkgday 

1.7OE-01 3.57804 

O.OOE+OO O.OOE+OO 

3.35E-03 4.148-05 

N0AE.L 

4.588-01 

4.58E-01 

4.58E-01 

Hazard 

Quorient 

7.81E64 

O.OOE+OO 

9.04E05 

Harard 

Index 

O.OOE+OO O.OOE+O6 4.58E-01 O.OOE+OO 

O.OOE+OO O.OOE+OO 4.58E61 O.OOE+OO 

8.71E04 

Dioxins 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\OUB\max 2:52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Inlake 

From Food from Meat 

Intake from Inlake Dermal Uptake Dietary Intake Fractional Absorplion 

3is(2-ethylhexyl)phthalate 

Predicted 

Concent. Weight 

Intake 

From Food from Meat 

Intake from Dermal Uplake Dielary Intake 

FOX\OU 

( 

2: 9/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Xylene 

Ingestion 

Soil 

Water 

Fnod 

Inhalation 

Air 

Dermal 

Soil 

Concentration Dose 

mg/kg mglkgday, 

1.60E-02 3.36E-05 

O.OOE+OO O.OOE+OO 

7.rlSE-07 5 KSE-nX 

NOAEL 

2.06E-01 

2.06E91 

2 IME- 

Hazard 

Quotient 

1.63E-04 

O.OOE+OO 

7 hmn7 

Hazard 

Index 

O.OOE+OO O.OOE+OO 2.06E-01 O.OOE+OO 

O.OOE+OO O.OOE+OO 2.06E-01 O.OOE+OO 

oral I I I I I 1.64E04 
II 

Bis(2-ethylhexyl)phthalate 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 
i 
Inhalation 

Air 

6.80E+OO I .43E-O2 1.83E+OO 7.81803 

O.OOE+OO O.OOE+OO 1.83E+OO O.OOE+OO 

3.588-01 3.76E-04 1.83E+OO 2.06E-04 

I I I 
O.OOE+OO O.OOE+OO~ I .83E+OO O.OOE to0 

11 Soil O.OOE+OO~ O.OOEtOO~ 1.83EtO-O) O.OOE to0 I 

otal I I I I I 8.02803 

FOX\OUB\max 2:52 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

-meihylnaphthalene 

Predicted 

Concern. Weight 

Inlake 

From Food from Meat 

Intake from 

Vegetalion 

Inlake Dermal Uptake Dietary Inlake Fractional Absorption Predicied 

from Water from Soil Soil Air Inlake Frac1ion Dose 

Predicted Intake In1ake from 

Food-veg. 

Inhalation 

Air 

Dermal 

Soil 

5.98E43 O.OOEtOO l.OOE+OO 1 .OOE+OO O.OOE+OO’ 

O.OOE+OO O.OOEtOO l.OOEtOO I .OOE+OU O.OOE+OO 

O.OOE+OO O.OOEtOO I .OOE +OO 1 .OOE41 O.oOE+M), 

FOX\OU 

t 

2: ‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I I I I 

otal I I 3.49E-04 

arbazole 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index /I 

Soil 

Water 

Food 

Inhalation 

Air 

9.60E-02 2.02E-04 1 BOE-02 2.028-02 

O.OOEtOO O.OOEtOO 1 JOE-02 O.OOEtOO 

5.98843 1 .OlEa7 1 BOE-02 l.OlE-05 

I I I I I 
O.OOE+OOl O.OOEtOO1 1 .OOE-OZ 1 O.OOE+OO 

Soil O.OOE+OO1 OBOE+001 1 BOE-02 1 O.OOEtOO I 
I I 

otal I I I I I 2.OZE-02 

FOX\OUB\max 2:52 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

ibenzofuran 

Predicted 

Conceal. Weight 

Intake 

From Food from Meat 

lnrake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorprion Predicted 

from Waler from Soil Soil Air Intake Fraclion Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fracrional Absorption Predicted 

nhalation 

Air 

)ermal 

Soil 

O.OOEtOO OJXrEtOO I.OOE+OlI l.OOE+OO O.OOE+Oc 

O.OOEtOO OBOE +00 l.OOEt00 I .OOE-O2 O.OOEt0 

FOX\OU 

t 

2, Y/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Concentration Dose NOAEL 

Hazard 

Quotienr 

Hazard 

Index 

I I I I I 

Total 2.11E-04 

lindane (BHC) 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

2.OOE-03 4.21E06 8.00E-01 5.268-06 

OBOE+00 O.OOE+BO 8.OOE-01 O.OOE+OO 

3.23E-05 1.66E-09 8.OOE01 2.078-09 

O.OOE+OO O.OOEt00 S.OOE~l O.OOE+OO 

O.OOEtOO O.OOEtOO 8.OOE-OI O.OOE+OO 

FOX\OU3\max 2:52 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

endrin aldehyde 

Predicted 

Concent. Weight 

Intake 

From Food from Mea1 

In1ake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorplion Predicted 

from Water from Soil Soil Air Intake Frac1ion Dose 

Inhalation 

Air 

Dermal 

Soil 

O.OOE+OO O.OOEtOO l.OOE+OO 1 .OOE+OO OBOE tOf 

O.OOEtOO O.OOEtOO l.OOE+OO 1.00E-02 O.OOEtO( 

FOX\OU 

s c 2:4 ‘I6196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

:ndrin aldehyde 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

FOX\OUB\max 2:52 PM616196 



DOSE CALCULATIONS FOR RED-TAILED HAWK 

MEAN CONCENTRATION 



Deriving Wildlife NOAEL Values from Laboratory Data 

rsenic IMallard Duck 5.14E+00 IRed-Tailed 

svllium knt 1 6.6OE-01 

II Cobalt IRflt 1.57E+02 IRc 

Estimated Wild- 

Il- Manganese 
1 Kestrel 
IRat 

3.85E+00 1 
1 8 

IlSilvtr IRat 1 1.8: 

II Tetrachloroethanc ~Mouse 1 2.OOE+Ol 

1 ,ZDichloroethcne IL cenapthcne 
IMouse 
IMouse 

1 4.528+02 Red-Tailed Hawk I l.OOE-04 I 4.52E-0211 
1 1.758+02 

II Fluoranthenc 
Fluorent 

It Ethylbenzene 

II Napthalcnc 

II 

Phenanthrene 
Styrene 

IMouse 1 1.25E+02 
1 1.25E+02 
1 1.36E+02 
1 5.OOE+Ol 
1 1.28E+O2 
1 2.OOE+02 

IMouse 
IRat 
IRat 
IMouse 
lBea8le 

R&Tailed Hawk 
Red-Tailed Hawk 
Red-Tailed Hawk 
Red-Tailed Hawk 
Red-Tailed Hawk 

1 .OOE-O4 1.25E-02 
I .OOE-O3 1.36E-01 
1 .OOE-O4 5 .OOE-03 
I JlOE-05 1.28E-03 
I JlOE-04 2.OOE-02 , 

Pyrene Mouse 7.50E+Ol Red-Tailed Hawk I JIOE-03 7.5OE-02 
4,4’-DDD Brown Pelican 2.8OE-03 Red-Tailed Hawk I .OOM2 2.8OE-05 
4.4’-DDE Brown Pelican 2.8OB03 Red-Tailed Hawk 1 .OOEJJ2 2.8OE-05 
d d’-nnT Rrown Pelican 2.8OJZ-03 Red-Tailed Hawk I JOE-02 2.8OE-05 

IAldrin IRed-winned b-bir I 2.OOE-01 IRed-Tailed Hawk 1 l.OOEOl I 2.OOE-0211 

IlAroclor 1248 

. _.- __.. 
Alpha-Chlordane 

Aroclor 1260 
Dieldrin 
c. rdosulfan 11 

IRed-winged b-bir I 2.14E+OO Red-Tailed Hawk 1 .OOE-02 2.14E-02 
1 Screech Owl I 4.lOE-01 Red-Tailed Hawk l.OOE-01 4.1OE-02 
IScrcech Owl I 4.1OE-01 Red-Tailed Hawk 1 .OOE-OI 4. I OE-02 
IRat 1 2.OOE-01 Red-Tailed Hawk 1 .OOE-03 2 .C0E-04 

n IGrav Partridee l.OOE+Ol IRed-Tailed Hawk I l.OOE-01 I 1 .OOE+O 

dibenzofuran 
lindane (BHC) 
endrin aldehyde 

(Mallard duck 
IMouse 

OE+Ol (Red-Tailed Hawk 1 l.OOE-01 2.OOE+OO 
I 9.2OEal IRed-Tailed Hawk I l.OOE-03 1 9.2OE-04 

ou3 7:23 PM614196 



K ASSESSMENT SPREADSHEET - INGEST1ON OF SOIL 

URE SCENARIO: MEAN CONCENTRATION FglR EACH CHEMICAL 
PTOR: RED-TAILED HAWK 

ou3 



K ASSESSMENT SPREADSHEET - lNGF!STlON OF WATER 

KPCHJRE SCENARIO: MEAN CONCENTRATION POR EACH CHEMICAL 
CEPTOR: RED-TAILED HAWK 

ou3 9: 12 PM6/4/96 



K ASSESSMENT SPREADSHEET - INGES 

URZ SCENARIO: MEAN CONCENTRATION BIR EACH CHEWCti 

CEI’TOR: RED-TAILED HAWK 

ou3 
8:12 PM6/4/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

luminum 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Water from Soil Soil 

l.OOE+OO I .OOE+OO O.t!QE+OO 

I .OOE+OO I .OOE+OO 1.2lE-03 

1 .OtlE+OO I .OOE+OO O.tXlE+OU 

O.OOE+OO I .OOE t 00 I.OOE+OO O.OOE+OO 

I I I II I I I 
1 I.OOE+OO~ I.OOEOI~ O.OOEtOO 

HAWK\OUB\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Aluminum 

Concentration Dose 

w/kg mg/kgday 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Antimony 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

mglkg mg/kgday 

I I I I I 
6.66E+ol I 1.33E-011 1.25E-04 1 I .07E +03 

O.OOE+OO O.OOE+OO 1.25804 O.OOE+OO 

2.0lE+OO I .21E-O3 1.25804 9.71E+OO 

O.OOE+OO O.OOE+OO 1.25E-04 O.OOE+OO 

OBOE+00 O.OOE+OO I .25E-O4 O.OOE+OO 

I 1 .OXE t 03 

HAWK\ ean 4: 

1 

6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

jrsenic 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Waler from Soil Soil from Air Intake Fraction Dose 

larium 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicled 

from Water from Soil Soil from Air Intake Fraction Dose 

HAWK\OUB\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

HAWK\ ean 

rsenic 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index I 

Soil 

Water 

Food 

Inhalation 

Air 

Derntal 

Soil 

1.44E+Ol 2.88E-02 5.148-02 5.6OEaI 

O.OOE+OO O.OOE+tXt 5.14E-02 O.OOE+OO 

9.03E-02 3.168-04 5.148-02 7.328-03 

O.OOE+OO O.OOE+OO 5.14E-02 O.OOE+OO 

O.OOE+OO O.OOE+OO 5.14E-02 O.OOE+OO 

oral I I I I I 5.68E-01 

//- 
Barium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

4: 316196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Beryllium 

Predicted Predicted 

Concent. Concent. 

Intake 

Weight From Food from Meat 

Intake 

Weight From Food from Meat 

Intake from Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water front Soil Soil from Air Wake Fraction Dose 

Intake Dermal Uptake Dietary Intake 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE~l O.OOE +00 

Predicted Intake Intake from 

HAWK\OU3\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

HAWK\ ean 

eryllium 

Concentration NOAEL 

Hazard 

Quotient 

ll.w.ml 

Index A 

Hazard Hazard 

otal 

I I I 1 I 
6.12E01 

‘516196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Zhromium 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

II Cobalt 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose I 

o?-2j 1 .BOE+OOI 

Air 

Dermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO I.tJUE+OO 9.OOE+OO 

O.OOE+OO O.OOE+OO 1 .OOE + 00 I .OOEU I O.OOE+OO 

HAWK\OU3\mean 4: 14 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Chromium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index /I 

Soil 

Water 

Food 

Inhalation 

Air 

lermal 

Soil 

rota1 

6.84E+Ol 1.37E-01 4.60E-01 2.97841 

O.OOE+OO OBOE+00 4.6OE-01 O.OOE+OO 

3.1 lE-01 3.05E-04 4.60EXll 6.628-04 

O.OOE+OO O.OOE+OO 4.6OE-01 O.OOE+OO 

O.OOE+OO O.OOE+OO 4.6OE-01 O.OOE+OO 

2.98E-01 

Cobalt 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: ‘S/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

II 

Cyanide 

Food-veg. 

nhalation 

Air 

>ermal 

Soil 

7.6lE-61 O.OOE+OO I .OOE+OO I .OOE+OO O.OOE+OO 

O.OOE+OO O.tMJE+00 l.OtlE+OO 1 .OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO I .OOE + 00 I .OOE-O2 O.OOE+OO 

HAWK\OUB\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

copper 

Concentration Dose NOAEL 

Hazard 

QuaGent 

Hazard 

Index 

Soil 

Water 

Food 

I .378+03 2.75E+OO 3.328+00 8.28Eal 

O.OOE+OO OBOE+00 3.328+00 OBOE+00 

3.53E+02 9.02E-01 3.328+00 2.72E-01 
\ 

.ohalation 

Air 
I I I I I 

O.OOEtOO O.OOEtOO1 3.328+001 0.ooEtoo 
II 

Soil I O.OOE+OO~ O.OOE+OO~ X328+001 0.ooE+oo I I I I II 
I-Oh1 I I I I I l.lOEtOO 

II 

Cyanide 

Concentralion Dose NOAEL 

Hazard 

Quotient 

Hward 

Index 

HAWK\ ean 4: 

(: 

616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake 

Manganese 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetatian 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

Inhaladon 

Air 

3ermal 

Soil 

O.OOEtOO O.OOE+OO I .OOE+OO 1 .OOE+OO O.OOE+OU 

O.OOE+OO O.OOE+OO I .OOE + 00 1 .uOE-O2 O.WE+OO 

HAWK\OUB\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ad 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index w 

Ingeslion 

Soil 

Water 

Food 

1.25E+03 2.49E+OO 3.85E-01 6.478+00 

3.60E-02 2.02E-03 3.858-01 5.26E-03 

1.13EtOl 6.838-03 3.85E-01 1.77E-02 

Air 

Dermal 

Soil 

Total 

O.OOE+OO O.OOE+OO 3.85891 OBOE+00 

OBOE+00 OBOE+00 3.85E-01 O.OOEtOO 

6.49E+OO 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index R 

HAWK\ qean 4: 16/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

II Mercury 

Predicted 

Concern. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Waler from Soil Soil from Air Intake Fraction Dose 

ngestion 

kg mglday mglkgiday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

~l.lSEtfkl~ 1.15E+051 I I I I 
l.OOE+OO I .OOE+OO 1 3.528-03& 

I 1 .OOE+OO 1 .OOE+OO 

II Food-an. 1 2.66E621 1 2.618031 I I I 1.OOEtOO I.OOEtOO 
I 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration Dose NOAEL 

Hazard 

Quolienr 

Hazard 

Index 

I I I I I 
Tolal 9.588+00 

Nickel 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: 

i 

‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Inlake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

elenium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

lwlex 

Soil O.OOE+OO O.OOE+OO 4.OOEXI2 O.OOEtOO \ . . 

Total I .67E-O1 

IQ ilver 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Einc 

Predicted 

Concent. 

Intake Intake from 

Weight From Food from Meat 

HAWK\OUB\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Vanadium 

Ingestion 

Soil 

Water 

F”‘nnrl 

Inhalation 

Air 

Dermal 

Soil 

Concentration Dose 

mglkg mglkgday 

2.258+01 4.50E-02 

O.OOEtOO O.OOE+OO 

7 4mm 6 9RE-M 

NOAEL 

1.14E-01 

1.14E-01 

1 14lMl 

Hazard 

Quotient 

3.958-01 

O.OOEtOO 

6 l-w-m 

Hazard 

Index 

O.OOE+OO O.OOE+OO 1.14Eal O.OOE+OO 

O.OOEtOO 0.OOEtOl-t 1.14E-01 O.OOEtOO 

I I I I I 

otal I I I I I 4.01E6l 

I 

IF inc 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 
FlWd 

Inhalation 

Air 

Dermal 

Soil 

Total 

mglkg 

1.87EtO3 

0.OOE+OO 

2 fl7E+n7 

mglkgday 

3.738+00 

O.OOEtOO 

‘7 R4E+OI 

3.OOE-01 I .24E+Ol 

3.OOE-01 O.OOE+OO 

3.OOE-01 1.2x8+02 

O.OOE+OO OBOE+00 3.OOE-01 O.OOE+OO 

O.OOEtOO OBOE to0 3.OOE-01 O.OOEtOO 

l.4OE +OZ 

HAWK\ ‘can 4: 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

I .l.l-Trichloroethane 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

I ,1.2-Trichloroethane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

HAWK\OUB\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

/I I, I.1 -Trichloroethane 

Concentralion Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

mglkg 

4.OOE03 

O.OOEtOO 

mglkgday 

8.00E-06 

O.OOE+OO 

l.OOE+Ol 8 BOE-07 

I.OOEtOl O.OOE+OO 

II FOOd ! 7.37E041 1.60E-09 1 I.OOEtOI~ 1.6OE-10 I 

II Air 

Dermal 

Soil 

Total 

I O.OOE+OO1 OBOE+001 l.OOEt0l~ O.OOE+OO ! 

O.OOEtOU O.OOEtOO l.OOE+Ol O.OOE+OXI 

8.OOE-07 

I, I .2-Trichloroethane 

HAWK\ ean 4, 

‘( 

‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

retrachloroethane 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meal 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

etrachloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index H 
mglkg mglkgday 

II 
Ingestion 

Soil 

Water 

Food 

lnhalalion 

Air 

1ermal 

Soil 

5.33E-03 1.07E-05 2.OOE-02 5.33804 

O.OOEtOO O.OOEtOO 2.OOEU2 O.OOE+OO 

4.548-04 3.06E-09 2.OOEa2 1.53E-07 4 
I I I I I 

O.OOEtOG~ O.OOE+OO~ 2.OOE-02 1 O.OOEtOO 
II 

OBOE+00 O.OOEtOO 2.OOEa2 O.OOEtOO 

I I 

rota1 I I I I I 5.33844 

oluene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 
Lw”i 

Inhalation 

Air 

Dermal 

Soil 

Total 

mglkg 

5.50E-03 

OBOE+00 

5 4wn4 

mg/kgday 

1 .lOE-OS 

OBOE+ 00 

7 24m9 

2.6OE+OO 4.23E-06 

2.60E to0 OBOE+00 

2 ftnnE+nn x fm-in 

O.OOE+OO O.OOE+OO 2.6OE+OO O.OOE+OO 

0.00EtOO O.OOEtOO 2.60E+OO O.OOEtOO 

4.23806 

HAWK\ lean 
i 

4: 1616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Soil I .50E-O2 

Waler O.OOEtOO 

Food-an. 7.50E-08 

Food-veg. 4.34E-03 

O.OOEt00 l.OOE+OO l.OOEtOO O.OOE+OO 

OBOE+00 1 .OOE+OO I .50E-Ol O.OOEtOO 

I ,2-Dichloroelhene 

Predicted Intake Intake from Intake Dermal Uplake Dietary Intake 

HAWK\OU3\mean 4: 14 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

richloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

I/ I .2-Dichloroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: 3616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Acenapthene 

Predicted 

Concent. 

Intake Intake from 

Weight From Food from Meat Vegetation from Waler 

Predicted [make Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4: 14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concenlration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Dermal 

Soil 

Total 

O.OOE+OO O.OOE+OO 1.75E-02 O.OOE+OO 

6.37E-03 

knthracene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: 6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermil Uptake Dietary Intake 

Chloroform 

Predicted 

Concent. 

Intake 

Weight From Fond from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption 

from Water from Soil 

HAWK\OUJ\mean 4:14 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Benzo(a)pyrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil O.OOE+OO 0.OOE+OO 1 .OOE-O2 O.OOE+OO 

Total 7.84802 

Concentration 

HAWK\ ean 4: 

( 

‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

IlBetuene Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

II Pluoranthene 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 
II 

HAWK\OUB\mean 4122 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

3enzene 

Concentration Dose 

t-%/kg mglkgday 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

quoranthene 

ngestion 

Soil 

Water 

Food 

nhalation 

Air 

lermal 

Soil 

rotid 

Concentration 

w&z 

6.6OE41 

OBOE+00 

1.58E-02 

O.OOE+OO 

Dose 

mglkgday 

1.328-03 

O.OOE+OO 

4.618-05 

O.OOE+OO 

NOAEL 

1.25E+OO 

1.25E+OO 

l.ZE+OO 

1.25E+OO 

Hazard 

Quotient 

I .06E-O3 

0.OOE+OO 

3.69845 

O.OOE+OO 

Hazard 

Index 

O.OOE+OO O.OOE+OO 1.25E+OO O.OOE+OO 

1.09Ea3 

HAWK\ san ( 4: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

?uorene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Waler from Soil 

Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\maan 4:22 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration 

Inhalation 

Air 

Dermal 

Soil 

Total 

OBOE+00 O.OOE+OO 1.36E-01 OBOE+00 

O.OOE+OO OBOE+00 1.36E-01 O.OOE+OO 

4.41Ea5 1 

HAWK\ aan I 4: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4:22 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Vapthalene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

rot.4 I I I I I 4.398-02 

?henanthrene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ -?an 4: 916196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Ztyrene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake 

from Waler 

?yrene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorplion 

HAWK\OUB\maan 4:22 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ?an 4: 316196 



Dose Calculations for Individual Contaminants - Mean Concentration 

r 

4, 

Ifl 

In 

D 

4, 

In 

D 

,4’-DDD 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

rhalation 

Air 

ermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .tKlE+OO O.OflE+O 

O.OOE +00 O.OOE+OO l.OOE+OO 1 .oOE-O2 O.OOE+OI 

HAWK\OUB\maan 4:22 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Concentration Dose NOAEL 

Hazard 

Quotieut 

Hazard 

Index 

.4’-DDE 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ 3an 4: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

l,4’-DDT 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

nhalation 

Air 

jermal 

Soil 

O.OOE+Otl O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+Of 

OBOE +00 OBOE +00 I.OOE+OO 3.OOE-02 O.OOE+Of 

Ib ldrin 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

l.OOE+Of l.OOE+OC 

l.OOE+Ot l.OOE+W 

l.OOE+OC I .OOE+OC 

I.OOE+Of I.OOE+Otl 

1 .OOE+Ot l.ttOE+tX 

IflOE+ 1 .OOE-62 

HAWK\OUJ\mean 4~22 PM6/6/96 





Dose Calculations for Individual Contaminants - Mean Concentration 

Alpha-Chlordane 

Ingestion 

Predicted Intake Intake from Intake Dermal Uptake 

Concern. Weight From Food from Meat Vegetation from Water from Soil 

kg mglday mglkgiday mglkglday mglkglday mglkglday 

I l.lSE+OO l.l5E+05 ! ! ! 

Soil 

Water 

Food-an. 

Food-veg. 

5.31862 

O.OOE+OO 0.OOE+OO 

8.45EU2 8.29863 

2.258-04 O.OOE+OO 

Inhalation 

Air 

I I I I I I I 
O.OOE+OO 

Dermal 

Soil 

I I I I I I I 
O.OOE +OO 1 0.OOE+Otl 

Dietary Intake Uptake Fractional Absorption Predicted 

Soil from Air Intake Fraction Dose 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

HAWK\OUB\mean 4~22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Ipha-Chlordane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

index 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

5.31E-02 1.06E-04 2.14E-02 4.91803 

O.OOE+OO O.OOE+OO 2.14E-02 O.OOE+OO 

8.488-02 8.29EU3 2.148-02 3.87EOl 

O.OOE+OO O.OOE+OO 2.14E-02 OBOE +00 

Soil I O.OOE+OOl O.@OE+001 2.14EXtZI O.COE+OO I 
I I I 

otal I I I I I 3.928-01 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: ‘6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Dieldrin 

Predicted Intake Intake from hake Dermal Uptake Dietary Intake 

HAWK\OlJJ\mean 4~22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Aroelor 1260 

Concentration 

HAWK\ 
4 

?an 4: ;I6196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from 

Predieled Intake lnlake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

HAWK\OUd\mean 4:22 PM6/6/96 



Dose Calculations for Individual Contaminants - Mean Concentration 

Endosulfan II 

Concentration Dose NOAEL 

Hazard 

Endrin Hazard 

Soil OBOE+00 O.OOE+OO 3.OOE-02 OBOE+00 

Total 1.42E-03 

HAWK\ d ean 4: '516196 



Dose Calculations for Individual Contaminants - Mean Concentration 

;amma-Chlordane 

Dermal Uptake Dietary Intake 

Food-veg. 

nhalation 

Air 

>ermal 

Soil 

l.OOE+OO 1 .OOE +OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+OO 

O.OOE+OO OBOE+00 l.OOE+OO OBOE+00 OBOE+00 

Dioxins 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OUJ\mean 4:22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ammaChlordane 

ioxins 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ d aan 4: 516196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted 

Concent. Weight From Food from Meat 

G.(2-ethylhexyI)phthalale 

Predicted hake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\OU3\mean 4:22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Xylene 

Concentralion Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

rota1 I I I I I 1.12E-03 

3is(2-ethylhexyl)phthalate 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil 

Water 

Food 

nhalation 

Air 

Iermal 

Soil 

1.35E+OO 2.718-03 l.llE-01 2.448-02 

OBOE+00 O.OOE+Orl l.llE-01 O.OOE+OO 

7.12E-02 1 .OlEa4 l.IlEJIl 9.078-04 

O.OOE+OO O.OOE+OO l.llEal O.OOE+OO 

O.OOE+OO O.OOE+OO l.llE-01 O.OOE+OO 

HAWK\ ean ( 4: 

e 

‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary hake 

HAWK\OUB\mean 4~22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

-methylnaphthalene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index I/ 

Soil O.OOE+OO OBOE+00 I .63E-O1 OBOE+00 

Total I .lOE-O3 

arbazole 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ lean 4: ‘616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

Predicted Predicted 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Inlake Dermal Uptake Dielary Intake Fractional Absorption 

HAWK\OUB\mean 4:22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ibenzofuran 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

otal I I I I I 1.7lEa3 

I/ lindane (BHC) 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index II 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

2.OOE-03 4.OOEti 2.OOE+OO 2.OOE-06 

O.OOE+OO O.OOE+OO 2.OOE+OO O.OOE+OO 

3.23E-05 2.23Em 2.OOE+OO l.tlE-69 

O.OOE+OO O.OOE+OO 2.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE +00 2.oOE i 00 O.OOE +00 

Total 2.OOE-06 I 

HAWK\ 
d 

ean ( 4: ‘616196 



Dose Calculations for individual Contaminants - Mean Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

HAWK\OU3\mean 4~22 PM616196 



Dose Calculations for Individual Contaminants - Mean Concentration 

ndrin aldehyde 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\ ean 4: 516196 



DOSE CALCULATIONS FOR RED-TAILED HAWK 

MAXIMUM CONCENTRATION 



K ASSESSMENT SPREADSHEET - INGESTION OF SOIL 

URE SCENARIO: MAXIMUM CONCENTRATION POR EACH CHEMlCAL 
CEPTOR: RED-TAILED HAWK 

elenium 3.OOE-01 1 

2.OOE-03 
2.00E-06 
3.91E-02 

I 
OTAL 

ou3 a:12 PM6/4/96 



___.-- 

RISK ASSESSMENT SPREADSHEET - INGPSTION OF WATER 

EXF’OSURE SCENARIO: MAXMUM CONCENTRATION FOR EACH CHEhBCti 

RECEPTOR: RED-TAILED HAWK 

9:12 PM6/4/96 
ou3 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

URE SCENARIO: MAXlMUM CONCENTRATION FOR EACH CHEMICAL. 

PTOR: RED-TAILED HAWK 

4,4’-DDD 6.39E+OO f 
4,4,-DDE 4.69E-01 

A.4’-DDT 5.34E-01 

P OTAL 

ou3 8:12 PM%l4/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

. 

Predicted 

Concenl. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermai Uptake Dietary Intake 

Antimony 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegeration 

Intake Dermal Uptake Dietary Intake 

from Water from Soil 

HAWK\ rax 16/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

4luminum 

Concentration Dose 

wh mglkgday 

NOAEL 

Hazard Hazard 

Quotient Index 

I 
Ingestion 

Soil 

Water 

FOOd 

2.68E+04 5.36E+Ol l.llE+Ol 4.83E+M) 

OBOE+00 O.OOE+OO l.llE+Ol O.OOE+OO 

2.23E+Ol 4.78E-01 l.llE+OI 4.31E-02 

inhalation 

Air OBOE+00 O.OOE+OO l.llE+Ol O.OOE+OO 
I 

Dermal 

Soil O.OOE+OO O.OOE+OO l.llE+Ol OBOE+00 

I I I I I 

I-Otal 
I I I I I 4.87E+OO 

II 

Antimony 

r 
Ingestion 

Soil 

Water 

Food 
r 
Inhalation 

Air 

Dermal 

Soil 

Tolal 

Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

wkz mglkgday 
I 1 I I 

I .348+02 2.68Eal 1.258-04 2.148+03 

O.OOE+OO O.OOE +00 1.25E-04 O.OOE+OO 

4.04E+OO 2.448-03 1.25E-04 1.95E+Ol 
I 

I I I 
O.OOE+OO OBOE+00 1.2SE-04 O.OOE+OO II 

O.OOE+OO O.OOE+OO 1.25E-04 O.OOE+OO 

2.lbEtO3 

HAWK\OUJ\max 3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Fractional Absorption 

sariurn 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

Food-veg. 

nhalation 

Air 

>ermal 

Soil 

l.lsE+Ol O.OOE+OO l.O0E+OO l.OUEtOO O.OOEtOO 

OBOE+00 O.OOE+OO l.OOEtOO I .OOE+OO OBOE+00 

O.OOE+OO O.OOEtOO I.OOE+OU I .OOE-OI O.OOEtOO 

HAWK\ lax 16/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II II 
4rsenic Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

Hazard Hazard 

Index 

HAWK\OUl\max 3:14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Y- 

B eryllium 

Jr 

Predicted 

Concern. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

II 

C admium 

II 

Predicted 

Concern. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Jhse 

Ir lhalation 

Air 

D zrmal 

* Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+O 

1 O.OOE+OOl I I I I 1 O.OOE+OOi I 1 l.OOEtOOi I.OOEUlI O.OOE+O 

‘iax 3 16/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Beryllium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

HAWK\OUB\max 3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Chromium 

Predicted Intake 

Concent. Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

from Water from Soil Soil from Air Intake Fraction Dose 

HAWK\ ,ax 3: 616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Chromium II ConcentraGon Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

2.12E+02 4.24E-01 4.6OE-01 9.22E-01 

O.OOE+OO O.OOEtOO 4.60E-01 O.OOE+OO 

9.64Eal 9.45844 4.60EUI 2.05E-03 

lnhalalion 

Air 

Dermal 

Soil 

I I I I I 

O.OOE+OO1 O.OOEtOO~ 4.6OE-011 O.OOE+OO 
I I I 

O.OOE+OO O.OOEt00 4.6OE-01 O.OOE+OO 

otal 

I I I I I 
I I I I 9.248-01 

obalt 

Concentration Dose NOAJZL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OUJ\max 3: 14 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

HAWK\ I 3: 6/6/96 



Dose Calculations for individual Contaminants - Maximum Concentration 

, 
II II 

II Copper 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

mglkg 

1.26E+O4 

OBOE+00 

3.23E+03 

mglkgday 

2.528+01 

O.OOE+OO 

8.27E+OO 

3.32E+OO 7.598+.00 

3.32E+OO OBOE+00 

3.328+00 2.498+00 

nhalation 

Air 

I I I I I 
OBOE+001 O.OOE+OO~ 3.32E+OO] O.OOE+OO 

I I 
Dermal 

Soil 

Total 

OBOE +00 O.OOE +00 3.32E+OO O.OOE+OO 

l.OlE+Ol 

Hazard Hazard 

Dermal 

Soil O.OOEtOO O.OOEtOO 6.87802 O.OOE+OO 

HAWK\OUS\max 3: 14 PM616/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Lead 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\ 
4 

ax 3: 

( 

‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

ad 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Soil OBOE+00 O.OOE+OO 3.85E-01 OBOE+00 

Total 4.698 to1 

HAWK\OUB\max 3:14 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\ 
4 

,ax 3: 
( 

G/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Nickel 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OUB\max 3:14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Selenium 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted 

Concent. Weight From Food from Meat 

Dermal Uptake Dietary Intake 

HAWK\ lax 3: 

t 

‘616/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

elenium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index H 

rotal 
I I I I I 

I I 3.39E-01 

Concentration 

. 

HAWK\OU3\max 3:14 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

Concent 

Intake 

Weight From Food from Meat 

Intake from 

Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

from Water from Soil Soil Air Intake Fraction Dose 

HAWK\ lax 3: 
t. 

‘616/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Vanadium 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Concentration 

Hazard Hazard 

HAWK\OUB\max 3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from 

1, I ,2-Trichloroethane 1, I ,2-Trichloroethane 

Predicted Predicted 

Concent. Concent. 

Intake Intake Intake from Intake from Intake Intake Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake 

Weight Weight From Fond from Meat From Fond from Meat 

Food-veg. 

Inhalation 

Dermal 

1 7.37E-041 I O.OOE+OO I.OOE+OO 1 .tMlE+OO O.OOE +oO” 

O.OOE+OO l.OOEtOO l.tJOEtOtJ O.OOE+OO 

I I I 
O.OOE+OU l.OOEtOtl 1 .OtlE-02 

HAWK\ lax I 3: ( 6l6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I, I, I -Trichloroethane 

Concentration Dose NOAJZL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

4.OOE-03 8.OOE66 l.OOE+Ol 8 6OE-07 

O.OOE+OO O.OOEtOO l.OOEtOl O.OOE+OO 

7.37864 I .60E69 l.OOE+Ol 1.6OE-10 

O.OOEtOO 0.OOEtOO l.OOEtOl O.OOE+OO 

O.OOE+OO O.OOEtOO l.OOE+OI O.OOEtOO 

Total 

I I I I I 

I I I 8.OOEU7 

1 ,I ,2-Trichloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OU3\max 
3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

etrachloroethane 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat 

Predicted 

HAWK\ lax 3: 

I 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Tetrachloroethane 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OU3\max 3: 14 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

I’richloroethene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

HAWK\ tax 3. 
4 

‘616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II n 
Trichloroethene 

Ingestion 

Soil 

Water 

Food 

Inhalation 

Air 

Dermal 

Soil 

Total 

Concentration Dose 

mglkg mg/kgday 

5 BOE-02 1 OOE-04 

O.OOE+OO O.OOE+OO 

I.45842 2.45E-08 

NOAEL 

7.OOE-02 

7.00E-02 

7.OOE-02 

Hazard 

Quotient 

1.43E-03 

O.OOE+OO 

3.508-07 

Hazard 

Index 

O.OOE+OO O.OOE+OO 7.OOE-02 O.OOE+OO 

O.OOE+OO OBOE+00 7.OOE-02 OBOE+00 

1.43E-03 

1.2-Dichloroethene 

HAWK\OUB\max 

Dermal 

Soil ’ 0.00E+OO O.OOE+OO 4.52E-02 O.OOE+OO 

3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

bthracene 

Predicted 

Concent. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\ c 3: 6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

n I 
kenapthene Hazard Hazard 

Concentration Dose NOAEL Quotient Index 

4nthracene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OU3\max 3: 14 PM616196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Predicted Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

HAWK\ ,ax 3: ‘6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Benzo(a)pyrene II Concentration Duse NOAEL 

Hazard 

Quotient 

Hazard 

lnden 

Ingestion 

Soil 

I I I I I 

5.30E-011 1.06Ea3 1 1 .OOE-o2] 1.06EUl 

Water 

Food 

I O.OOE+OO~ 0.ooE+ooI 1 .OOEa2I O.OOE+OO I 

1.05Ea2 1 2.20E-041 1 .OOE:-oZI 2.20E-02 

Inhalation 

Air 

I I I I 
! OBOE+00 O.OOE+OO I .OOEXl2j O.OOE+OO 

I I I 
Dermal 

Soil O.OOE+OO OBOE+00 1 XIOE-02 O.OOE+OO 

Total 

I I I I I 

I 1.28E-01 

Chloroform II Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

Food 

3 .OOE-O3 6.OOE-06 1.50E-01 4.OOE4l5 

2.20E-02 1.24843 1.50E-01 8.25E-03 

1.59843 8.88E-10 I .SOE-Ol 5.928-09 

Inhalation 

Air 

Dermal 

Soil 

I I I I I 
OBOE+00 O.OOE+OO 1.50EalI O.OOE+OO 

O.OOE+OO O.OOE+OO 1 .SOE-Ol O.OOE+OU 

otal 

I I I I I 

I I 8.298X)3 

HAWK\OUB\max 3:14 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

II Benzene 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Concern. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Fluoranthene 

Predicted 

Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

HAWK\ 4 ax 3: 516196 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Benzene 

Concentration Dose 

ma/kE malkadav 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Ingestion 

Soil 

Water 

3 BOE-03 6.OOE06 2.638-01 2.28EXI5 

O.OOE +00 OBOE+00 2.63E-01 O.OOE+OO 

Food ! 7.628-041 9.288-101 2.63E-011 3.53E-09 I 
Inhalation 

Air 

Dermal 

O.OOE+OO OBOE+00 2.63Eal O.OOE+OO 

Soil OBOE+00 O.OOE+OO 2.63E-01 O.OOE+OO 

rota1 2.28805 

Fluoranthene 

Concentration 

Wkg 

Dose 

mg/kgday 

NOAEL 

Hazard 

Quotient 

Hazard 

Index 

HAWK\OUB\max 3:23 PM6/6/96 



Dose Calculations for Individual Contaminants - Maximum Concentration 

Fluorene 

Predicted Intake Intake from Fractional Absorption 

Predicted 

Concenl. 

Intake 

Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake 

HAWK\ jax 3: 616196 
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